ABDOMINAL SURGERY 



ABDOMINAL SURGERY 



ABDOMINAL 

BY FORTY-ONE AUTHORS 



WITH 542 ILLUSTRATIONS 



SURGERY 

Edited by ARTHUR W. ALLEN, md 

«mi DAVID WOOLF OLK BARROW, md 


Foreword by FREDERICK A COLLER, M D 



PAUL B HOEBER, INC. 

Medical Division of Harper & Brothers 



The contributors unite in dedicating this book 
to its editor, the late Dr Arthur W Allen 
staunch friend, inspiring teacher, 
great gentleman, superlative and devoted surgeon 


ABDOMINAL SURGERY 

CoJ>>«ght © 1961 by Paul B Hoebtr Inc 
Medical Division of Harper & Brothers 

Printed in the Untied States of America 
Designed by Haney Etheredge 

All right t reserved 

For information address Paul B Hoeber, Inc 
Medical Dtttston of Harper & Brothers 
49 East 33rd Street, New 1 ork 16 S 1 


l tbrary of Congress catalog card number 61 15310 

EL 




CONTENTS 


CHAPTER 

CHAPTFR 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 

CHAPTER 


CONTRIBUTING AUTHORS 

FOREWORD 
Frederick A Colter 

PREFACE 

ABDOMINAL INCISIONS 
Leon Goldman and Edinn ] Wylie 

PREOPERATIVE PREPARATION 
Walter G Maddock and T Howard Clarke 

3 ANESTHESIA IN ABDOMINAL SURGERV 
John Adrxani 

4 POSTOPERATIVE CARE \ND COMPLICATIONS IN 
ABDOMINAL SURGERY 

Alton Ochsner and John B Blalock 

5 HERNIA 
Amos R Koontz 

6 NONPENETRATING WOUNDS OF THE ABDOMEN 
John H Morton J Raymond Hinshaw and John J M orton Jr 

7 PENETRATING WOUNDS OF THE ABDOMEN 
Leonora' D Heaton ana’ Donaid ft' Glew fr 

8 SURGERY OF THE STOMACH - 
Samuel F Marshall and Herbert D Adams 

9 SURGERY OF THE DUODENUM 
James G Gray and John D Stenart 



CONTENTS 


CHAPTER 10 DISEASES OF THE LIVER EXCLUSIVE OI , HI. 

BILIARY TRACT 266 

Charles G Child, III, and Arthur / Donoian 

CHAPTER 11. SURGERY OF THE GALLBLADDER 311 

Frank Glenn 

CHAPTER 12 SURGERY OF THE BILE DUC1S 319 

H 'oilman Walters 

CHAPTER 13. BENIGN BILIARY STRICTURE 363 

William P Longmire, Jr , and Haney N Lxppman 

CHAPTER 14 SURGERY OF THE PANCREAS 399 

Dan W Elliott, Roger D Williams, and Robert M Zollinger 

CHAPTER 15 SURGERY OF THE SPLEEN 443 

11 5 DeWeese and Frederick A Collet 

CHAPTER 16 SURGERY OF THE SMALL INTESTINL 466 

Glerm E Behringer and Claude E Welch 

CHAPTER 17 DISEASES OF THE APPENDIX 508 

David Wooijolle Barrow 

CHAPTER 18 PRIMARY TUMORS OF RETROPFRITONF.UM, 

MESENTERY, AND OMENTUM 519 

Shaun Purdy Holman and Emile b Holman 

CHAPTER 19 NEOPLASMS OF THE COLON 525 

Joel W Baker and G targe Hugh Ijntrencc 

CHAPTER 20 ULCERATIVE COLITIS 548 

Henry W Cave and James E Thompson 

CHAPTER 21. DI\ ERTICULOS1S AND DIVERTICULITIS OF 

THE COLON 591 

Eduard S Judd and John At U'augft 

CHAPTER 22 TUMORS OF THE RECTUM AND ANUS 6W 

Rupert B Turnbull, Jr , and George Cnle, Jr 


INDEX 


641 



CONTRIBUTING AUTHORS 


HERBERT D ADAMS, MD, FACS 

Staff Surgeon, The Lakey Clinic, New Fngland Baptist and New England Deaconess 
Hospitals, Boston, Consultant , U S Naval Hospital, Chelsea, Massachusetts 

JOHN ADRIANI, M D 

Professor of Surgery, Tulane University School of Medicine, Clinical Professor of 
Surgery and Pharmacology, Louisiana State University School of Medtcme, Director, 
Department of Anesthesiology, Chanty Hospital, New Orleans 

JOEL W BAKER, MD, FACS 

Chairman, The Mason Clinic, Chief of Surgery, Virginia Mason Hospital, Seattle 

DAVID UOOLFOLK BARROW, MD, FACS 

Formerly Professor of Surgery, Medical School of Marquette University, Consultant 
tn Surgical Research and Development, Letterman Army Hospital, San Francisco 

GLENN E BEHRINGER, M D 

Assistant Surgeon, Harvard Medical School, Instructor in Surgery, Boston University 
School of Medicine, Assistant in Surgery Massachusetts General Hospital Attending 
Surgeon, US Veterans Hospital, Boston 

JOHN B BLALOCK, MD, FACS 

Member of Staff, Ochsner Clinic and Ochsner Foundation Hospital, Assistant Professor 
of Surgery, Tulane University School of Medicine, New Orleans 

HENRY W CAVE, M D , F R C S (Ed Hon ) 

Emeritus Clinical Professor of Surgery, Columbia University College of Physicians and 
Surgeons and Emeritus Chief of Surgery, The Roosevelt Hospital, New York City 

CHARLES G CHILD, III, MD 

Professor and Chairman of the Department of Surgery, University of Michigan 
Medical School, Ann Arbor 

T HOWARD CLARKE, MD, FACS 

Associate Professor of Surgery, Northwestern University Medical School, Senior 
Attending Surgeon Chicago Wesley Memorial Hospital, Chicago 

FREDERICK A COLLFR, MD, TACS, FRCS (Hon Edin ) , F R C S (Hon Eng ) 
Professor of Surgery, Emeritus , University of Michigan, formerly Chairman, Depart 
ment of Surgery University of Michigan Medical School, Ann Arbor 



CONTRIBUTING AUTHORS 


GEORGE CRILE J B MD FACS 

i “» - * 

“ S Ee ' VEES E 'ID MS Surg, FACS 

- «*. „/ IW„„ 0 ^ ^ ^ 

ARTHUR J DONOVAN, M D 

Assistant Clinical Professor at C„ m 

Surgical Seme, Boston City HmpM [lash «/ Median,, First 

D ' N " ELLIOTT, MD.MUSc 

— «• «- «• „ Oleine 

FRANK OLTNN, MD.rACS 

Atterbury Slim, an c , 

f”*'? I 7 "' 1 ""') Medical Cha, ’ ma,L «f <»« Department a/ 

Mai Am )„,< r.l, *■'(!«» m CA„, T4 , , V m y„ r * Ha, 

LLJ Army Hospital Aberdeen Praimg Ground, Maryland 

JAMFSO GRAT , M D 

,lT™ S ' **« - Arno/ 0 6 *„ , „ 

S *n Memorial Hospital, Elmira 

I T 0\ \RD j) jjj \-jo\ i, 

F^v,, c „^;,:;7; : -c ; ar 

w > 11 at/ ""gion, Z> C 

<o™, 

— * — - 



SHAUN' M Rm IIOUUN, \f j, 

'"'"r-i:",":;',.'-.— 

i- u v . , 



contributing authors 


IX 


AMOS R KOONTZ, AM, MD, DSr, TACS 

Fmenlus Assistant Professor of Surgery, Johns Hopkins University School of Medt 
tint. Staff Surgeon, Johns Hopkins Hospital, Union Memorial Hospital, Church 
Home and Hospital, and Hospital for the Women of Maryland, Baltimore, Consultant 
in Surgery for the Surgeon General of the Army and for The Surgeon, Second Army 

GEORGr HUGH LAURENC!*, MD, TAGS 

Surgeon Virginia Mason Hospital and Mason Clinic, Seattle 

HARVEY N LIPPMAN MD 

Assistant Clinical Professor of Surgery, University of California at Los Angeles, School 
of Medicine Associate Attending Surgeon, Cedars of lehanon Hospital I os Angeles 

WILLIAM P LONGMIRr, Jr.MD 

Professor and Chairman, Department of Surgery University of California at Los 
Angeles School of Medicine, Surgeon in Chief University of California Hospital, Iu>s 
Angeles 

WALTER G MADDOCK MS, MD TACS 

Professor of Surgery, Northuestem University Medical School, Chairman Depart - 
ment of Surgery Chicago Wesley Memorial Hospital, Chicago 

SAMUEL F MARSHALL MD 

Surgeon Formerly I ahey Clinic Neu F ngland Baptist and Ncu Tngland Deaconess 
Hospitals Boston 

JOHN H MORTON MD.TACS 

Assistant Professor of Surgery and Surgical Anatomy, University of Iloehester School 
of Medicine and Dentistry Associate Surgeon, Strong Memorial and II or first er 
Municipal Hospitals Rochester, New York 

JOHN J MORTON Jr.MD.OSc (Hon) Amlirnt I ACS 

Professor Emeritus of Surgery University of Rochester School of Medicine and 
Dentistry Formerly Chairman and Surgeon in Chief, Strang Mer tonal and Hof he lift 
Municipal Hospitals Rochester, New York 

ALTON OCHSNER MD 

Director of Surgery Ochsner Clinic and Ochsner I oundntlon Hoifthll PttifrilOf of 
Clinical Surgery Tulane University School of Medicine, Neu Orleani 

JOHN D STEWART, MD 

Professor of Surgery, University of Buffalo Sell > I of Medicine, lletltl, De/illtnrill tif 
Surgery E J Meyer Memorial Hoi I ilal Buffalo 

JAMES E THOMPSON, MD FACS 

Associate Clinical Professor of Surgery Ctluiil in Hmunlty Cnllep of /'/hi/i/mm it ml 
Surgeons, Chief of Surgery Roosevelt Hoif ilal Neu York ( lly 

RUPERT B TURNBUI L J R MD CM, 1 ACS 

Staff Surgeon Cleveland Clinic Foundation and Fiank I Ihniti I dlltillj till ImilMhi 
Cleveland Cl, me Hospital Clei eland 



CONTRIBUTING AUTHORS 


WALTMAN WALTERS, MD.MS (Surg ), D Sc , F A C S 

Consultant, Section of Surgery, Mayo Clinic, Professor of Surgery, Mayo Foundation 
Graduate School, University of Minnesota, Rochester, Minnesota 

JOHN M WAUGH, MD, MS, FACS 

Professor of Surgery and Chief of General Surgery , Mayo Foundation Graduate 
School, University of Minnesota, Chief of General Surgery, Head of a Section on 
General Surgery, The Mayo Clinic, Surgeon to Affiliated Hospitals of the Mayo 
Clinic Rochester, Minnesota 

CLAUDE E \\ ELCH, MD, TAGS 

Visiting Surgeon, Massachusetts General Hospital , Clinical Associate in Surgery, 
Harvard Medical School, Boston 

ROGER D WILLIAMS, M M Sc , M D 

Associate Professor of Surgery, The Ohio State University College of Medicine, 
Columbus 

FDWINJ WYLIE, MD 

Associate Professor of Surgery, University of California School of Medicine, Attending 
Surgeon, San Francisco General Hospital and University of California Hospital, San 
Francisco 

ROBERT M 70LLINGER, MD, FACS 

Professor and Chairman, Department of Surgery, The Ohio State University College 
of Medicine, Columbus 



FOREWORD 


This book on abdominal surgery may well 
be considered a memorial volume to its 
Senior Editor, Arthur Wilburn Allen 
whose untimely death before all of the 
chapters were completed deprived the con 
tributors of his final helpful comments and 
lost to its readers the wisdom and charm 
of his surgical philosophy that were to 
have appeared m this Foreword The en 
tire concept of the work the chapter head 
ings and content the choice of contn 
butors and its objective were largely his 
and it is hoped by those who contributed 
to it that those who read it will feel that 
his ideals spirit and experience slnne 
through although he is no longer with us 
in person He was particularly fitted to 
plan and to direct a presentation of sur 
gery of the abdomen since he lived taught 
and practiced surgery during the vital time 
of surgerys greatest evolution While he 
maintained a wide and vivid interest in 
all fields of surgical progress his principal 
contributions and main interests were in 
surgical problems of disease of abdominal 
organs 

At the time he started his professional 
career surgery was still m the height of 
the emphasis of its mechanistic phase that 
had been made possible by anesthesia anti 
sepsis and asepsis The roentgen ray with 
the use of contrast media was beginning 
to make its new and revolutionary con 
tnbutions to diagnosis of lesions of the 
gastrointestinal and biliary tracts New 
vistas opened that presented many new 
problems in operative technique that 
might have further glorified and accentu 
ated the mechanical aspects of surgery ex 
cept that fortunate!) a fresh and broader 
concept of surgery began to be evident 

The general condition of the patient 


often critically poor because of anemia 
dehydration and malnutrition had been 
accepted as a necessary ev il of his disease, 
but it often led to a high mortality and 
morbidity in those treated by operation 

World War I presented newer and also 
nearly forgotten problems to surgeons in 
wound infection, shock empyema severe 
trauma to all anatomical areas that they 
were not prepared to meet and were un 
able to solve satisfactorily bv methods and 
knowledge then available It became clear 
that there were then too few well qualified 
surgeons and those that did exist were 
unable to cope successfully with all of these 
new challenges 

Because of the urgency of war the ex 
perimental method was finally called upon 
to aid and supplement clinical observa 
tions and trial and error treatment The 
satisfaction md complacency of the me 
chamcal era with its emphasis on the 
operation alone began to disappear Be 
cause of this in the next decade a new 
surgery began to evolve based now upon 
the new spirit of inquiry that led inevit 
ably to a wider and more intelligent use 
of the experimental method 

Careful stud es of end results led to 
dissatisfaction with many of the older 
techniques. New techniques could be and 
were evaluated in the laboratory before 
they reached the ward Many areas of 
graduate training in surgery at the uni 
versity level were established The lag 
period between research in the basic sci 
ences and its application to the sick in the 
clinic which often had been so long was 
shortened by a vivid recognition of its 
presence in the past Young surgeons 
learned research methods and solved many 
problems of the surgical patient in their 
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own laboratories Thi fundamentals of 
surgery — shock wound healing anesthesia 
infection — were re examined by new 
methods and with a cntical approach 
The physiological chemical and biolog 
ical abnormalities associated with disease 
and trauma were studied and science sug 
gested methods for their correction or 
avoidance Neurosurgery developed with 
increasing speed and skill through this 
closer relationship betv cen dime and lab 
oratory Again the urgent demands on 
surgery made by the weight of new prob 
lems arising from World War II increased 
the tempo of research m fields of infection 
and trauma and led to an unbelievably 
rapid advance in surgery of the lungs the 
heart and the great vessels 


Great and thrilling as these ntvv dra 
matic advances are it should not be for 
gotten tint important and solid additions 
to diagnosis and treatment have continued 
to 1* made in surgery of the abdominal 
organs Research on the physiological ab 
normalities of disease m abdominal organs 
has developed many operative methods for 
their control and correction Our original 
goal of removal of diseased areas can now 
be supplemented by alteration and correc 
tion or disordered function The liver 
spleen pancreas and their abnormaht.es 
I structure and function can now be 
treated With i certainty and surencss that 
was pia v lonsly unknown 

Mmt or (i , pniioiopoi rmet, „r 

”, . id. a, anemia delndranon and 
n .lm,,n",.n can non u. cormmxl |,f„„ 
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wall are well chosen and appropriately 
closed there will be few disruptions and 
rare hernias in scar 

In short there has developed an intel 
lectual aspect to surgery that is infinitely 
more important than its mechanical com 
ponent which was originally so much over 
emphasised Surgeons do themselves and 
their art a gross injustice in allowing the 
word surgery to become synonymous 
with operation Surgery is an art and 
a science that treats disease and injury by 
manual methods After all the expen 
mental method is closely related to surgery 
both being a happy union of mind and 
hand 


The contributors were selected with 
great care and I think that most will 
agree with wisdom The surgeons associ 
ated with the book are well and widely 
known for their interests and skills There 
is a wide geographical distribution thus as 


that might be parochial 
At one time many volumed systems of 
surgery were popular but they were ex 
pensive space occupying and unfortun 
ately soon became obsolete The Editors 
p anned this book to be a single volume 
system on one area of surgical interest It 
was not intended to be an operative man 
, and thc ° ,dc r operations now only of 
historic value arc excluded Thc illustra 
lions arc carefully chosen and demonstrate 
, mcl} 04,5 Preferred by the authors of 
each particular chapter 
Tl c intellectual and mechanical aspects 
irR °rei dc ' eloped and presented to- 
ge I cr The book should 1 H of interest and 
' m > on ‘- caring for patients with 
pathology or abnormal physiology of ab 
ommal organ, Rexidem, a „d 

joung and old can Inm or it 
m.i r* \ ic„ ,l,o opinion, and expernneex 
"" droop of American „„ 
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PREFACE 


Abdominal Surgery was conceived as a 
readable, practical, concise yet comprehen- 
sive guide to the care of patients with 
abdominal disease amenable to surgery 
The step by-step details of surgical tech- 
nique are carefully described and illus- 
trated In addition, the Editors believe 
that the operation itself is but a part of 
the total care of the patient, therefore 
great care has been taken to explain total- 
body physiologic deficits encountered m 
vanous diseases and the methods for their 
correction Indications for surgery are dis 
cussed and where alternative procedures 
are available the relative indications and 
results to be expected hav e been presented 
in a practical way Discussion of methods 
not universal!} accepted, satisfactory as 
they may be in the hands of their advo- 
cates, has been minimized deliberately to 
save the reader time and, perhaps, con 
fusion 


The Senior Editor, Dr Allen, died during 
the preparation of the book, but the de 
cisions of content and selection of con- 
tributors had already been made and were 
largely his For this he was uniquely quali- 
fied through personal acquaintance and 
through his vast clinical experience Con- 
tributors were chosen whose interest and 
experience in the field assigned made them 
eminently qualified to present the ‘best 
current therap) 

The implementation of Abdominal Sur- 
gery has been for the Junior Editor quite 
literally a labor of love for Dr Allen, who 
considered this book the final contribution 
of his long and brilliant career I am sin 
cerely grateful to the contributors for the 
care, thoroughness , and complete compe- 
tence with which their assignments have 
been earned out — a most fitting tribute to 
Dr Allen 

D W B 



CHAPTER 1 


ABDOMINAL INCISIONS 

Leon Goldman and Edwin J. Wylie 


Several factors must be taken into con- 
sideration in the planning and execution 
of an incision into or through the abdomi 
nal wall, each of which is a determinant 
in the performance of a successful opera 
tion Attainment of adequate exposure of 
the structures to be operated upon sur- 
passes all other factors When the require 
ments for satisfactory exposure may be 
met by more than one approach through 
the abdominal wall, the selection of the 
approach is guided by the physique of the 
patient and the anatomic considerations 
governing the ease of closure, strength of 
the healed wound, duration and comfort 
of convalescence, restoration of normal 
function of the abdominal wall, and the 
cosmetic appearance of the resultant scar 
The following review is supplied to de 
scribe anatomic features that are of par 
ticular importance to the surgeon 

ANATOMY 

skin The connectiv e tissue bundles of 
the conum in the skin of the abdominal 
wall, as elsewhere in the body, are oriented 
m a linear fashion to create lines of ten 
sion, called Langer’s lines (Fig 1-1) Inci 
sions parallel to these lines tend to heal 
as fine lines. The scars of incisions that 
cross Langer’s lines tend to widen trans 
versely and to contract longitudinally 
Such contraction often creates a puckered 
appearance in the scar Ov ergrowth of the 


scar and formation of keloid are usually 
more prone to develop m incisions that 
cross Langer's lines 

subcutaneous tissue The subcuta- 
neous tissue contains a layer of fat and 
superficial fascia In the upper half of the 
anterior abdominal wall the superficial 
fascia consists of a single layer Below the 
level of the umbilicus, however, it consists 
of two layers, the more superficial of 
which contains the cutaneous nerves and 
vessels There are many mtemeural con 
nections between the sensory nerves that 
supply the skin , hence, an abdominal inci- 
sion seldom causes cutaneous anesthesia 
unless the deeper primary nerve trunks are 
divided An analogous rich bed of vascular 
anastomoses in this layer protects the skin 
adjacent to an incision from becoming 
ischemic and hence removes many of the 
limitations that are encountered elsewhere 
in the body to the use of curv ed, irregular, 
or connecting incisions The superficial 
fascia possesses only slight tensile strength 
Its suture contributes no real strength to 
surgical closure of the abdominal wall 

MUSCLES AND DEEP FASCIA The mUS 
cles, their enclosing fascial envelopes, and 
aponeurotic extensions, contribute to the 
basic strength of the abdominal wall (Figs 
1-2, 1 3) The contractile function of the 
abdominal muscles is furthermore a power- 
ful constrictive mechanism that aids in 
sneezing, coughing, defecation, and mictu 
ntion These muscles function reciprocally 
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with the action of the diaphragm during 
normal respiration They function antago 
nistically to the pull of the posterior spinal 
muscles to stabilize the position of the 
pelvis in all upright bodily positions In 
cisions that permit a rapid return to these 
functions contribute to a smoother post 
operative course 

The central muscle mass is composed of 
a pair of vertically aligned rectus muscles 
extending from the thoracic cage to the 
pelvis The lateral muscle masses are made 
up of three large, flat, ov erlapping muscles 
arising in the flank These muscles extend 
medially and anteriorly by virtue of apo 
neurotic extensions to encase the rectus 
muscles, and insert into the fibrous band 
of the hnea alba in the mid-line anteriorly 
he vector of force arising from the joint 
action of the lateral muscles acts to com 
pr«s the anterior abdominal wall inward 

The outermost lateral flat muscle is the 



Fig 1 2 Superficial muscles 
of ,h<> abdominal wall 
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external oblique muscle It mscs from the 
outer surfaces of the ei^ht loner nbs and 
passes downward, forward and mcdiallj, 
to insert into the anterior half of the. iliac 
crest the i nguinal liga ment and the pubis 
Adjacent to the lateral border of the 
rectus abdominis, its fibers become_apo 
neurotic and pass antenor to the rectus 
muscle to become a portion of the an 
tenor rectus sheath 

The internal oblique muscle has its 
origin on the lateral half of the inguinal 
li game nt, the i liac cre st, and the Jumbo 
dorsal fasc ia Its fibers pass behind and at 
right angles to those of the external ob- 
lique muscle to insert into the fo ur lo wer 
ribs The antenor extension of the internal 
oblique muscle is aponeurotic Tins apo 
neurosis m the upper abdomen splits into 
two lamellae, the anterior of which fuses 
with the aponeurosis of the external ob 


liquc to become part of the anterior rectus 
sheath The posterior lamella fuses with 
the underlying transversus abdominis apo 
neurosis and passes posterior to the rectus 
muscle In the lower abdomen, at a level 
beginning approximately 3 cm below the 
umbilicus the entire thickness of the m 
temal oblique aponeurosis passes anterior 
to the rectus muscle 

The innermost of the three flat muscles 
is the transversus abdominis This is a 
thinner muscle, which passes horizontally 
across the abdomen from the iliac crest, 
lumbodorsal fascia, and the six lower ribs 
to terminate anteriorly also as an aponeu 
rotic layer Its aponeurosis passes p<?s 
teriorly to the rectus muscle in the upper 
abdomen and anterior to the rectus 
muscle in the lower abdomen 

The transversahs fascia lies underneath 
the transversus muscle In the upper ab 



Fig 1 3 Deep muscles of 
the abdominal wall 
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domen this fascia is a relatively weak 
la>er of fibrous tissue doscl> adherent to 
the peritoneum In the lower abdomen 
this layer exists as a stronger, more 
readily identifiable sheet of fibrous tissue 
The tnnsversahs fascia is attached in 



fenorly to the inner lip of ,1 
outer half of P ' the ll,ac 


neurotic coicrings must be dealt with in 
most major abdominal operations The 
recti arise from the pubic crest under- 
neath the insertion of the external oblique 
and pass scrticall) upssard to a ss.de m 
st.rt.on in die cns.forin and costal margin 
as far lateral!) as tl.c tip of the ninth r.b 
t he rictus muscle is marked b) a series 

0 tsso to fisc transserse tendinous stria 
tions b> ivhicli the muscle is adherent to 
its sheath amcnorl) Posteriori) the muscle 
“ only loose!) adherent to the posterior 
sheath and ma) be rcadil) separated from 
it 1 he adherence of the rectus muscle to 
the anterior sheath presents significant 
retraction of the muscle ssl.cn the sheath 
and muscle arc disided in a transserse 
direction Suture of the sheath after a 
transrectus incision is adcqualc to re 
approximate the disided muscle 

Anterior to the losser part of the rectus 
muscle and within the rectus sheath is 
die p) ram, dabs a „„al| pyramidal 
muscular slip that arises from the pubic 
crest between the external oblique and 
” mu tales The pyramidalis extends 
slender nK ‘d la !ly to terminate in a 

l h endon that inserts into the linca 

1 "t^ay between the pubis and the 

mve en“t , '“’ US '' "““'la acts to 

otTesleKI 1 V UW ~ r ' l ° the alba no 
obsereab'e functional deficit ,s produced 

s hirr 0 " 0r denervation as a re 
sdt of an adjacent incision 

Jr,, 4 ' r SO '" S description it is ap 

h ', reC,U ‘ “ ■" reality 

fibTi m e 10 “"Haaat aponeurotic 
die „a L "T la, " a > Hat muscles and 
which Jr"'" fa ” a aI ‘ »>' “ben of 

that elZ.' r T" 5c, > r I‘ “ for this reason 
produces ° * transv erse rectus incision 

Srs Juj'rir w r d ,han 

cision mrt.li i f ^ on S ltud mal rectus m 
low” abdui mS th ' musc1 ' «<*" In the 
bcW “e JJbr a l'" 1 3 “5 cm 
those of the trA CUS 2 '! fibers ( exce P f 

anterior rort;™ Ah 1 ““° pa> ’ 

semicircular T m Tof n , ,h " ,evel (,he 
split to provide m Dglas ) the fibers 
anteriorly and more ec l ua l support 

oblique and halfoTlh 0 ^ the externaI 
of th e internal oblique 
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aponeuroses pass anteriorly and the in- 
ternal oblique and transversus aponeuroses 
pass posteriorly (Fig. 1-4). 

nerves. The nerve supply (Fig 1-5) 
is of particular importance to the surgeon 
in the selection and performance of an 
abdominal incision, since interruption of 
nerve continuity may significantly weaken 


lumbar nerves Of some surgical sig- 
nificance is the observation that these do 
not run as single nerves but possess inter- 
communications in the intercostal spaces 
and as far as anteriorly as the lateral 
border of the rectus muscles. They pass 
from behind the costochondral junction 
to enter a plane anteriorly in the interval 


Fig 1-5 Distribution of 
nerves and blood vessels to the 
anterior abdominal wait 



sectors of the abdominal wall. The effects 
of such interruption, in addition to inter- 
fering partially with the function and 
strength of the abdominal wall, include 
the development of uncomfortable, un- 
sightly bulges and occasionally painful 
neuromata Since in most persons ab- 
dominal muscle function is diffuse and 
unspecific, no particular function is totally 
lost when nerve interruption is limited 
The anterior abdominal wall is supplied 
by the six lower intercostal and first 


between the internal oblique and trans- 
versus abdominis muscles The only ex- 
ception to this is that the anterior branch 
of the iliohypogastric nerve leaves this 
plane to pierce the internal oblique 2 cm 
medial to the anterior-superior spine, and 
passes anteriorly, medially, and inferiorly 
between the internal oblique muscle and 
the external oblique aponeurosis In trans- 
versing the anterolateral abdominal wall, 
the seventh and eighth nerves alter their 
obliquely downward course to turn up- 
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ward and parallel the costal margin The .1 
remaining four nerves contmue caudalle n iTT ? rarcl Y concerned with the 
With increasing declination Upon reach t,« ‘7? °c de ' asculaming adjacent 
■ng the lateral border of the rectus shea A r ,he ma J° r '«*!» ™ the line 

the nerves pierce the sheat^d e n tm ° f a - divided 
the posterolateral aspect of flip. 

muscle PCCt the rectus TYPES OF INCISIONS 

The pattern of innervation of the ah T„ 
dommal wall and musculature is unique oral ^ ’ nt , roductor > paragraphs the gen- 
” . each muscle is innervated V the Pr T ' nCipIes that ‘he surgeon m 
multiple spma! nerves Division of any one A ” IeCt,0n of an abdominal incision 
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smoothness of convalescence are largely 
determined by anatomic considerations 
The ideal incision is one that parallels the 
fibers of both muscle and nerv e Although 
this can rarely be accomplished in the ab 
dominal wall due to the crossed direction 
of the lateral muscles and the lateral in 
nervation of the rectus muscles experience 
has shown the extent to which the ideal 


may be compromised without jeopardizing 
strength and function 

Vertical Incisions 

The three vertical incisions commonly 
used in abdominal exposure are the mid 
line, paramedian and rectus splitting 
These incisions had their greatest vogue 



dunng the era of exploratory laparotomies 
By extension of the length of any of the 
three masons adequate exposure of all 
portions of the abdomen can be obtained 

of the n aUen,S ™' h acute Q Bstruction 
of the small intestine and in whom the 
exact site Of obstruction can rarely be 
determined preoperatitely, a vertical in 
osion gives the easiest access , he vario" 
pe.en.ial sites of obstruct™ TheTwer 
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muscles form the anterior and posterior 
sheaths of the rectus muscle, and that the 
nbers of these aponeuroses course in a 
ransverse direction The postoperative 
t f nsi e stren gth of an incision that cuts 
hese fibers is less than that of an incision 
that parallels them Inasmuch as the di 
rection of maximum stress put upon the 
rectus muscle during coughing or retching 
lateral rather than vertical vertical in 



Tl.« . "wessarv llcal have obscn.0,1 . peratlon most surgeons 
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a less unsightly scar 
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than do vertical incisions For these reasons 
the vertical incisions described below are 
gradually becoming restricted to those ex 
posurcs for which transverse incisions are 
inadequate 

RFCTUS MUSCLE SPLITTING INCISION 

The rectus muscle splitting incision (Fig 
1 6) may be applied at an) point along 
the course of either rectus muscle The 
fascial and peritoneal incisions and muscle 
fiber separation arc all made in the same 
plane The two layer fascial closure by 
dividing the stress is believed to add to 
wound strength In separating the fibers 
of the rectus muscle, it is important for 
wound comfort that this maneuver be per 
formed by sharp dissection with pre 
luninary division of blood vessels and 
minimal muscle retraction 

The obvious disadvantage of the rectus 
splitting incision is the extent to which 
the portion of the rectus muscle medial 
to the incision is denervated The nerve 
fibers run transverse to the direction of 
the muscle fiber and each innervates a 
specific transverse segment of muscle The 
absence of innervation from adjacent 
nerves as is found more laterally in the 
abdominal wall makes it inevitable that a 
portion of the medial muscle group will 
be denervated by the transection of one or 
more nerve fibers This frequently results 
postoperatively in a vertical bulge of the 
abdominal wall between the incision and 
the mid line On the other hand preserv 
ing the loose areolar tissue attached to the 
fascia (as in a muscle splitting incision) 
may encourage fibroblastic consolidation 
of the fascial edges as described by 
Dunphy 

paramedian ingision In the para 
median incision (Figs 17 18 19) the 
skin is incised in the same line as in the 
rectus splitting incision The anterior and 
posterior rectus sheaths are incised m 
lme with the skin incision The belly of 
the rectus muscle however is retracted 
laterally without the division of any of its 
fibers or nerve suppl) The two Ia)er 
fascial closure with an interposed muscle 
mass permits a stronger closure than the 
rectus splitting incision In the experience 


of the authors the incidence of postopera 
tive wound dehiscence is less following the 
paramedian incision than following either 
of the other two vertical incisions 

The only disadvantages of this incision 
are the difficulty in exposing the lateral 
cut edge of peritoneum behind the intact 
muscle belly and the occasional mid line 
bulge that may result if the muscle is not 



Fig 1 8 The paramed an incision The in 
tact rectus muscle is reflected laterally to 
perm t incision of the posterior rectus sheath 


accurately replaced adjacent to the linea 
alba 

mid line incision A vertical mid line 
incision through the linea alba is tech 
mcally the easiest and quickest to perform 
Very little bleeding occurs The division of 
the one fascial peritoneal layer gives im 
mediate access to the abdominal cavity 
As m the paramedian incision the mid 
lme incision may be extended to the full 
length of the abdomen This incision is 
still the commonest one for operations in 
the female pelvis It is of greatest value 
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'"'I*> ! "rc ssithtn 1 Ionite el 
amount o f lime t, paramount is ,n sow n 
intra abdominal hcmorrlia c 
The disath antaqr of the urt.ral m„l 
line incision is n s inherent sseaUcss The 
predominant lateral stress of the alidom 


strtors of the tsao obhejue muscles and the 
trams c rsus muscle are frc<|iientl) used 
sshen a sp,cinc hut limiltd portion of the 
abdominal cant, „ t„ In- reposed The 
chief advantage of incisions of this tsaie is 
ihi strcneili of tin hcalmi- ssound The 
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Fig 111 The lateral 
mid abdominal muscle split 
ting incis on The transverse 
rectus sheath incision is ex 
tended laterally to the 
muscle fibers of the external 
oblique muscle 


Tig M2 Tic lateral 
mid abdominal muscle spl t 
ting incision {Left) The 
external oblique muscle is 
retracted laterally and in 
fer orly {Right) The f bers 
of the internal obi que and 
transversus abdom ms mus 
clcs arc separated The 
transversal is fascia is m 
cised transversely 


oblique muscle This muscle is also sepa 
rated in line with its fibers Further re 
traction exposes the transversahs fascia 01 
muscle whose fibers arc digitally separated 
m the same manner This causes the pen 
toneum to bulge upward into the wound 
and permits its incision with clear visibility 
Several modifications of this incision 
arc frequently practiced For cosmetic 
reasons the shin incision may be made 
somewhat more transverse so that it 
pirall, 1, Loop, , l„,„ The enure .neuron 
""I 1,0 P 1 ”” 1 higher or loner depend, „„ 
upon predetermined ree, urememi for cx 


posure of an appendix in an unusual posi 
tion The external oblique muscle and 
fascia may be incised transversely 
(Rochey ) , although this sacrifices the ad 
vantages of a true muscle splitting incision 
For greater exposure the internal obliq ie 
opening may be enlarged (Weir) In per 
forming the Weir extension the external 
oblique aponeurosis lying anterior to the 
rectus muscle is retracted medially and the 
portion of the anterior rectus sheath made 
up of the internal oblique aponeurosis i ? 
incised transversely The exposed lateral 
fibers of the rectus muscle are then re 
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tracted medially Tlie rectus compartment 
may be incised longitudinally upward or 
downward in the event added exposure is 
necessary Access for drainage of an ap 
pendiceal abscess often may be obtained 
by dev eloping the plane between the trans 
versa! is fascia and the peritoneum lateral!) 
to permit extraperitoneal entry into the 
abscess in its usual position in the iliac 
fossa 

Although the exposure obtained by the 
McBurncy incision is used chiefly for 
removing the appendix it is significant 
that most diseases of other organs or \is 
cera in this quadrant with which the diag 
nosis of appendicitis may be confused 
can be suitably dealt with through the 
McBumey incision These pathologic con 
ditions include inflammatory lesions of the 
terminal ileum Meckel s diverticulum, 
right ovary, and right fallopian tube 

The advantages of the McBumey inci 
sion are increased wound comfort and 
strength and rapid recovery Dehiscence 
almost never occurs and the incidence of 
herniation is low even after wound sepsis 
has developed 

TRANSVERSE LATERAL ABDOMINAL M US 
CLE SPLITTING INCISION This IS llluS 

trated in Figures 1 11 1 12 and 1 13 
Following a transverse incision to one side 
of the umbilicus the transverse incision in 
the anterior rectus fascia is extended 
laterally to the anterior fibers of the ex 
temal oblique muscle Lateral and caudad 
retraction of the external oblique muscle 
permits sufficient exposure for separation 
of the fibers of the internal oblique and 
transverse muscles The anterior and pos 
tenor rectus sheaths are incised The rectus 
muscle is retracted medially 

For exposure of the retroperitoneum the 
cleavage plane between the transversahs 
fascia and peritoneum is developed by 
blunt dissection The most direct route 
for dissection in this plane is caudad to 
reach the psoas muscle Cephalad dissec 
tion anterior to the prominent belly of the 
psoas muscle and medial retracuon of the 
peritoneum retropentoneal fat and ureter 
exposes the vena cava and the lumbar 
sympathetic chain 


Additional exposure is rarely necessary 
except in the unusually obese patient More 
exposure may be obtained by transverse 
incision of the rectus muscle or of the 
medial fibers of the external oblique 
muscles 

RIGHT UPPER QUADRANT MUSCLE 

splitting incision This is favored by 
many surgeons for an approach to the 



I g 1 13 Method of extraperitoneal d ssec 
tion to expose retroperitoneal structures 
through the lateral m d abdom nal muscle 
spl tt ng incision 

pylorus in infants with hypertrophic 
pyloric stenosis Because the belly of the 
rectus muscle sweeps laterally in the upper 
abdomen an incision that splits the oblique 
muscles at this level must be placed more 
laterally than the otherwise similar incision 
in the lower quadrant The occasional dil 
ficulty in exposure under this circumstance 
has led most surgeons to prefer a high 
short nght rectus splitting incision to ex 
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pose the pylorus m infants In both inci 
sions the buttressing effect of the Ion 
position of the right lobe of the liver found 
in patients of this age is helpful during 
closure 

Transverse Incisions 

The general superiority of transverse 
abdominal incisions to rectus splitting or 
retracting vertical incisions has become 
less a matter of debate as surgical c\pc 


most only one Rarely is any defect in 
abdominal muscle function observed after 
a healed transserse incision Less incisional 
distress is the rule and the appearance of 
transverse incisions that follow Langer’s 
lines js less objectionable than the wider 
puckered scars of vertical incisions 

Subcostal Incisions 

RICHT UrrtR OBLIQUE INCISION The 
right subcostal incision is favored by many 



“““""-laM The father objec 
lion, to any ,„„„on lhal cut one or 

S il thaT',h y " m on lh. 
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“ “ lu “I't> the fibrous attach 

and th ' ' T", tfle an,erlor reettt, fascia 
and the under!) ing rectu, muscle present 
mraetton „f thc musc|e ^ 

of the tsound The healed metston 

across 1°“ a PP”«.on of the rectus fi bm 
across the hne of tnciston and no s.gntfi 
cam tmpatrment of rcctu, f„„ CUo „ 

tn.cZtu, mrt" , 2'e a 'd';"r,'’ ,anra - 

nerves are divided, or at the 


surgeons in the approach to the gallbladder 
and biliary tract (Figs 1-14, 1 15) It is 
particularly applicable in patients who 
have widely flared costal angles Inasmuch 
as the costal attachment of the rectus 
muscle extends far laterally, muscle dm 
sion is occasionally limited to a transverse 
incision through only the belly of the 
rectus The upward inclination of the 
seventh and eighth intercostal nerves as 
they traverse the abdominal wall often 
ma es it possible to preserve both nerves 
l ‘ or Skater exposure the incision may be 
extended across the mid line as illustrated 
with either division or lateral retraction of 
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the left rectus muscle Only m the very 
obese patient is it necessary to extend the 
incision into the oblique muscles m the 
right lateral abdominal wall 
The only disadvantage of the upper 
oblique incision for biliary tract surgery 
exists in the patient m whom distal com 
mon duct exploration or duodenostomy 


rectus muscles is frequently employed for 
operations on the stomach or pancreas 
The exposure obtained is equal to that 
gained from vertical incisions performed 
for the same purpose It possesses the gen 
cral advantages of transverse incisions 
discussed prev lously and is particularly 
applicable in patients with flaring costal 


F g I 15 Exposure obtained 
by the right subcostal incis on 
When th s inc s on s used for 
biliary tract surgery it is 
seldom necessary to retract the 
left rectus muscle 



may be required In these circumstances 
the first assistant may have difficulty m 
retracting the lower edge of the incision 
sufficiently for adequate exposure The 
possibility of additional exposure m right 
verUcal incisions by caudad lengthening of 
the incision often makes the verUcal met 
sion superior when the need for extensive 
exposure of the biliary tract is anticipated 
TRANSVERSE UPPER ABDOMINAL INCI 

sion This incision which cuts both 


margins In rare instances a superior mid 
line cephalad extension to the xiphoid 
process may be necessary for exposure of 
the cardioesophageal junction 

TRANSVERSE MID ABDOMINAL INCISIONS 

These divide all muscle layers in line 
with the skm incision and are frequently 
used on the right abdominal wall for 
exposure of the cecum and ascending 
colon when resection of this segment of 
the colon is planned The relative simplic 
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this circumstance either a vertical or ai 
extensive left low abdominal oblique inci 
sion is necessary for adequate exposure 

I ower Quadrant Oblique Incisions 

l° w a hdominal oblique incision 
‘S* * 1 17) is particularly useful in 

° taming retroperitoneal exposure of the 
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distal ureter and iliac vessels This incision, 
paralleling the fibers of the eleventh inter- 
costal and the ileohypogasiric nerves, re 
duces denervatmg muscle segments to a 
minimum It may be extended superiorly 
in line with the shin incision with little 
additional trauma 

The noticeably greater postoperative 
wound comfort of this incision and the 
maximum cosmetic effect of an incision 
paralleling Langer’s lines combine to make 


low mid line in cision, many surgeons fre- 
quently emplo) the Pfannenstiel incision 
(Fig 1-18) One of the chief advantages 
of this incision is its superior cosmetic re- 
sult The incision is small and may be 
placed completely below the pubic hair- 
line Since it follows the proper lines of 
skin cleavage and avoids postoperative ten 
sion, the incision almost always heals well 
The Pfannenstiel incision, which is parallel 
to the lines of stress, is accompanied by less 



this a desirable incision when the condi 
tions of adequate exposure are met For 
vascular procedures requiring exposure of 
the terminal aorta or contralateral iliac 
artery (aortic embolectomy, for example) 
the retroperitoneal exposure is frequently 
inadequate and for this reason has lost 
popularity in favor of the transpentoneal 
approach 

Pfannenstiel Incision 

While the favored incision for gyneco- 
logic pelvic surgery is undoubtedly the 


postoperative pain wound dehiscence, and 
hernia formation than is the vertical in 
cision, possibly because it employs the 
‘gridiron” principle Moreover, upper ab- 
dominal obesity may be avoided 

The chief disadvantage to this incision 
is that it offers limited exposure for the 
more complex pelvic operations, and it 
certainly is inadequate for removal of 
large pelvic tumors, accomplishment of 
any unsuspected necessary surgical proce 
dure outside the pelvis, or dissection in a 
deep pelvis The problem of exposure can 
be improved to some extent by incising 
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Hie Pfanncnsi d mcison 
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ricluj muscle, adjacent to the mil 
or C the™aL TI ‘ e ?" cl "Pmcnt and clmu 


large tumor is not contemplated and if 
the patient does not have a preexisting 
'ertical scar 


Thoracoabdominal Incisions 
Various incisions designed to provide 
simultaneous exposure of the abdomen 
and thorax have been introduced to meet 
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the exposures necessary for the newer 
extensive abdominal operations These in 
cisions are particularly valuable for con 
current exposure of the stomach and 
lower esophagus when radical resection 
of these structures is planned for per 
forming splenorenal or portacaval tenous 
anastomoses for removal of an enlarged 
spleen and neoplasms of the adrenal 


glands kidneys or other retroperitoneal 
structures and for the management of 
vascular disorders involving the lower 
thoracic and upper abdominal aorta 

LEFT THORACOABDOMINAL INCISION 
The most frequently employed thoraco- 
abdominal incision is shouri m Figure 
1 19 in which the thoracic portion of the 
incision extends along the ninth interspace 
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incision (Fig 1-20), division of the dia 
phragm in this manner enables the sur 
geon to rotate the liver into the thorax, 
thereby permitting easy access to the 
retrohepatic structures 



to pass across the abdominal wall to the 
All fascial and muscular lave ' 
arc transected I mc u„h the slm V 
cmon Inasmuch as tins met, ton p ilraI l,J s 
the course of , he tntercostal nertes 
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Pig 1 21 Method of ap 
proximation of peritoneum 
and anterior rectus sheath 
in a rectus incision 




the attic of the abdomen when com 
bmed with transverse division or fracture 
of the sternum at the upper angle and 
gentle retraction of the heart to the right 
This incision heals surprisingly well with 
a minimum of added postoperative dis 
comfort 

CLOSURE OF ABDOMINAL 
INCISIONS 

Next to satisfactory completion of the 
operation that is performed after the 
peritoneum is opened closure of the in 
cision in the abdominal wall is the most 
important part of the surgical procedure 
Successful closure depends upon careful 


layer by layer approximation of the ana 
tomic structures using only enough ap 
propnately sized cotton or silk sutures to 
maintain wound apposition, inclusion of 
only sufficient tissue to hold the sutures 
adequately and adequate relaxation of 
the abdominal wall 

Mound dehiscence, which occurs in ap 
proximatcly 1 per cent of all laparotomies 
may be kept at a minimum by correction 
of malnutrition, hypoproteinemia anemia 
electrolyte imbalance and vitamin defi 
ciencies, especially that of ascorbic acid 
Adherence to the Halstedian principles of 
meticulous and gentle handling of tissues 
absolute hemostasis, adequate exposure, 
asepsis, careful layer closure, and the use 
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tmuously Care is taken to ei crt the edges 
o the peritoneum so that viscera! ad 
iiesions will not occur (Fig 1 2J) 
Whenever the properitoncal deposition 
° ^ at 15 heavy or the structures are of 
questiomble integrity, these structures are 
reinforced with interrupted figure of eight 
sutures of doubled No 40 or No 000 silk 
Continuous nonabsorbable sutures should 
not be used in abdominal closure It may 
be preferable to close the peritoneum with 
interrupted cotton or silk sutures in cer 
tarn adult patients and children, many 
«irgeons follow this practice routinely 
The anterior rectus fascia is approximated 
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4 Through arid through silver wire 
f”' ln ,n5, ances of heavy contamination 
debility, or deh.scence 

with interrupted figure of eight sutures of 
doubled No 40 cotton The surgeon must 
make certain that the fascia is definitely 
grasped for a distance of 08 cm to I cm 
rom t e edge During wound dehiscence, 
he sutures often tear through the fascial 
„ " the blte w, thtn the grasp of the 
needle ,s too small The rectus muscle * 
not sutured, since it ts being attached to 
»i. C a j ter,or sheath, it is apposed when 
,b e fascia are brought to 
gether Muscle fibers are soft, friable, and 
su ! urcs P°orly, if they are sewn to- 
gether they should be sewn loosely 
mi ° ll ! ansV j rse or diagonal incisions, the 
internal and external oblique and the 
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transversalis muscles are sutured separately 
with interrupted stitches of No 40 cotton 
in a simple or figure of eight pattern 
(Fig 1-22) 

Superficial fascia or subcutaneous fat 
is closed with interrupted No 60 or No 
100 cotton sutures Very little is added to 
the tensile strength of the wound by the 
closure of fat, however, its approximation 
may prevent tfie formation of dead space 
and resultant collection of scrum The 
edges of the skin are carefully approxi- 
mated with interrupted sutures of No 60 
or No 100 cotton or No 0000 silk (Fig 
1 23) Interrupted sutures are used in the 
skin for more careful approximation If 
infection occurs, it will be possible to re- 
move one or two sutures without disturb- 
ing the remainder of the wound Retention 
sutures of heavy silk, linen, or wire, placed 
through the fascia before it is closed, arc 
useful in the obese, debilitated, o*- mal 
nourished patient, or in patients in whom 
distention, vomiting, coughing, or hiccups 
may be anticipated 

Through and through closure with No 
20 silver wire sutures, as recommended by 
Reid, is carried through all layers and may 
prevent wound complications in the 
debilitated, elderly, poorly prepared or 
very ill patient This technique is also used 
in patients with extensive peritoneal con- 
tamination due to gunshot wounds colonic 
perforation or peritonitis of long duration 
During secondary closure after dehiscence 
or wound disruption it is usually impos- 
sible to approximate the friable layers, so 
that Reid s type of closure becomes neces 
sary (Fig 1 24) This type of closure may 
also be used when time is a factor in the 
termination of an operation While there 
may not be accurate apposition of the 
various layers, the resultant scar pro 
vides a firm closure without herniation in 
most instances The sutures are usually 
left in place for two and a half to three 
weeks 

When rubber dam drams are used they 
are usually brought out through a small 


stab wound in the dependent part of the 
abdominal wall closest to the area to be 
drained Such drains should not be 
brought directly through an abdominal 
vertical incision, but may be used m the 
lateral angles of a transverse or subcostal 
Hound should the drainage tract be a 
direct one The main wound is thereby 
safeguarded from the possibility of in- 
fection or from subsequent herniation that 
such a defect might cause 
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In setting up the best possible conditions 
or a patient coming to surgery it is ap 
parent that the days immediately before 
an operation can be used to best advantage 
L a we ^ considered plan is earned out 
ne needs to care for the patient s physical 
needs as well as his mental concerns 
1 As soon as the operation is decided 
upon tell the patient why and gi'f 
him some idea of what is going to be 
done Simple diagrams often help hi* 
understanding and are greatly ap- 
preciated Ash for and answer ques 
tions about the operation A discussion 
of the finances involved usually helps 
to set the patient s mind at ease 
£ a n ^ or better use of the time at 
home before entering the hospital 
a Reduce nonesscmial activities and 
increase rest 

b Dietary considerations, if any, 
food vitamins 
c Drugs etc 

d Reduce excessive consumption of 
_ alcohol and tobacco 
J No patient scheduled for a ina;or 
operative procedure should be ad 
muted to the hospital the nu,ht be* 
lore the operation There are too 
many things to be done to allow tie 
patient to seult down in preparation 
for die surgery 
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4 Time in the hospital before surgery 
will serve to shorten the postopera- 
tive period 

a Allow for better study of the pa 
tient 

b Allow for better rapport between 
the patient and his physician, be 
tween the patient and the family, 
between the patient and the house 
staff 

c Allow more rest This permits a 
slowing down from the fast pace 
of a heavy business, family, or 
social schedule 

d Provide a period for corrective 
medications, drugs, foods, vita 
mins, etc 

The additional studies commonly em- 
ployed in evaluating the general status of 
a patient are well known and can be 
listed as follows, somewhat m the order 
of importance as to the information 
obtained 

Chest roentgenogram may reveal ab 
normalities of the lung fields, heart and 
great vessel size and unusual configura 
tions, tracheal displacement, substemal 
goiter, rib and thoracic spine pathology, 
levels of diaphragm, presence of fluid, 
etc 

ECG for signs of myocardial ischemia 
and abnormalities of the conduction 
system 

Stool examination for occult blood, all 
mentary tract bleeding or the presence 
of bile or parasites 

General metabolism BMR, protein bound 
iodine, radioiodmated uptake 
Blood analyses 

Nonprotein nitrogen, urea clearance 
creatinine kidney excretion tests 
Total proteins and albumin/globulin 
ratio for an index of general and 
protein nutrition and of liver function 
Fasting blood sugar carbohydrate 
metabolism, pancreatic disease 
Major electrolyte concentrations Na 
K, Cl, C0 2 combining power 
Liver function tests 
Bromsulphalein retention 


Prothrombin content, response to vita 
mm K 

Total bilirubin Van den Bergh direct 
and indirect 
Thymol turbidity 
Cephalm flocculation 
Cholesterol esters 
Alkaline phosphatase 
Circulating fluid volume often deficient 
in spite of normal hematocrits 
Ascorbic acid level for vitamin C defi- 
ciency 

The Older Patient 

In the past two decades it has become 
increasingly evident that the well prepared 
older patient undergoing an operation of 
even considerable magnitude by a com- 
petent surgical team stands the procedure 
about as well as the younger individual 
and convalesces satisfactorily unless con 
current disease is great or a serious com- 
plication develops 

The steps in achieving this low opera- 
tive mortality among the increasing num- 
ber of patients over 60 years of age are 
readily ev ident 

1 A thorough study of the general 
condition of the patient as well as of 
the present illness 

2 Excellent preoperative care of con- 
current disease and of the present 
illness 

3 A skillful anesthetic operative team 

4 Intelligent postoperative manage 
ment, including the anticipation of 
possible complications and action to 
avoid them 

In 1953 Warren Cole from a study of 
operability in the young and aged em 
phasized many important considerations 
for the older patient The vascular system 
of the elderly patient has lost varying 
degrees of elasticity with undoubtedly 
widespread decreases m general body func- 
tion, but the various systems are still able 
to perform if the stress is not too great or 
too prolonged For example, artenoscle- 
rouc changes in the kidneys tend to renal 
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disfunction and the dl effects of arterio- 
sclerotic nephritis, oliguria, and the like are 
not infrequent Vascular changes in the 
brain and heart have lowered the blood 
nutritional support to these structures so 
that additional decrements from hypoxia, 
anoxia, anemia, and hypotension are poorly 
borne Infection has long been recognized 
as poorly tolerated by the elderly Among 
others, Bosch and associates noted that of 
48 patients past 60 who died following 
major operations in the antibiotic \cars of 
1947 to 1949 infection was the cause of 


by those patients with hypoprotcincmia 
arc discussed later 

The effect of age on various operative 
procedures as reported by Cole is shown in 
Table 2-1 

It will be noted tint in operations where 
the stress is not great or other vital 
structures are not often involved in post- 
operative complications, amputations, ap- 
pendectomies, radical breast resections, 
and thyroidectomies, there is no difference 
in the mortality of the patients under 60 
from tint of those over 60 Cholccystec- 


Tablf 2 t Mortality Rates in Major Operations Comparing Patifnts Under 60 
With Patients Over 60* 


Operation 

Under 60 years 


Oier 60 years 

Over-all 

mortality 

{%) 

\ umber 
of cases 

Deaths 

Mortality 

\ umber 
oj cases 

Deaths 

% 

Mortality 

1 Amputation 

59 

0 

0 

20 

0 

0 

0 

2 Appendectomy 

64 

0 

0 

5 

0 

0 

0 

3 Breast radical 

122 

0 

0 

67 

0 

0 

0 

4 Thyroidectomy 

287 

0 

0 

44 

0 

0 

0 

5 Cholecystectomy 

169 

0 

0 

54 

1 

1 8 

0 4 

6 Choledochostomy 

41 

0 

0 

10 

1 

10 0 

2 0 

7 Colectomy 

43 

2 

4 6 

26 

2 

7 7 

5 7 

8 Gastrectomy for Cancer 

34 

2 

5 8 

36 

1 

2 8 

4 3 

9 Gastrectomy for ulcer 

67 

] 

1 5 

24 



1 1 

10 Intestinal Obstruction 

25 

2 

8 0 

7 

? 

14 4 

9 4 

1 1 Herniorrhaphy 

313 

1 

0 3 

68 

j 

1 5 

0 5 

12 Oral &. Neck Radical 

105 

] 

1 0 

121 

14 

.. . 

6 6 

1 3 Pneumonectomy 

49 

6 

12 2 

18 

5 

27 7 

16 5 

14 Rectum Radical Resection 

53 

0 

0 

62 

8 

11 7 

6 9 

* Dm. from Cole d Su, e „, 37 683 

toss 








death in 31 2 per com eight had pentont- 
tis, six had pneumonia and one had 
septicemia In addition, 71 per cent of all 
postoperative complications were due to 
infections 

A chronic degree of malnutrition is likely 
to be present m the aged They are often 
poor caters and frequent avoiders of ade- 
quate meat and other protein-rich foods 
Despite this their tissues heal fairly well 
Wound dehiscence and separation are not 
peculiar to them alone, but almost alwavs 
arc associated with increased abdominal 
tension from vomiting, hiccoughing, cough 
mg, distention, etc The problems offered 


tomy has always shown a higher mortality 
rate in the older patient, and the differ 
ence is greater when complications are 
present requiring choledochostomy Glenn s 
figures also substantiate this fact, he having 
found a 9 6 per cent mortality rate fo r 
choledochostomy m patients past 50 com- 
pared to 1 5 per cent for those under 50 
Partial gastrectomy in Cole’s series of 
fered the unusual situation of a major 
operative procedure with little difference 
in the mortality whether under or over 60 
years of age Stewart and associates found 
the same situation, m 203 consecutive 
gastrectomies for benign ulcer the mor 
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tality rate was 1 25 per cent for patients 
under 50 years and 1 62 per cent for 
those o\er 50 One would expect a greater 
difference, but the stomach and duodenum 
have an excellent blood supply and peri- 
tonitis from such operations is uncommon 
As mentioned, peritonitis and other major 
infections arc not tolerated well by the 
elder]) 

As operations become more formidable, 
including greater dissections and blood 
losses, interference with important ph)S 
lologic functions of the urinary tract, the 
liver, the respiratory system and the main 
tenance of nutrition, the difference be- 
tween the young and old becomes more 
apparent In Tabic 2 1 the operations for 
intestinal obstruction, radical oral and 
neck surgery for malignancy, pneumonec- 
tomy, and radical resection of the rectum 


and remove the pathology, then as quickly 
as tolerated have the patient eating to 
build back nutritional elements The re 
serve of these individuals is low and one 
major complication is often enough to 
cause death Complications should be an- 
ticipated and avoided by appropriate 
counteraction Moyer has emphasized that 
the magnitude of the operation is not as 
important a determinant of operative risk, 
among the aged as is the duration of the 
period of physiological upset attending it 

PREOPERATIVE CORRECTION OF 

systemic deficits 

Anemia 

Many surgical patients with anemia can 
not for one reason or another have their 


Table 2 2 Blood Transfusion * 


Complication 

Probable frequency 

Probable mortality 

CROUP I COMPLICATIONS OP TRANSFUSION ENDANGERING LIRE 

A ANY TRANSFUSION 

HOWEVER CAREFULLY PERFORMED 

Hepatitis t 

in 150 lo 1 in 6 000 

10-20 per cent 

Unpredictable hemolytic reaction 

1 in 10 000 

25 per cent 

Infected blood 

1 in 500 000 

50 per cent 

Serologic incompatibility 

Should be zero 


Total 1 

in 6 000 to 1 in 150 

1 in 50 000 to 1 m 1 500 

B TRANSFUSION IN A HURRY 

SINGLE WORKER OR INEXPERIENCED TEAM 

Hepatitis 

Up to 1 in 100 

10-20 per cent 

Infected blood 

Up to 1 in 5 000 

50 per cent 

Incompatibility 

1 in 1 000 or more 

10 per cent 

Total 

Up to 1 in 95 

Up to 1 in 800 

CROUP It UNCOMFORTABLE COMPLICATIONS 

Allergic reactions e g urticaria 

about 2 per cent 

nil 

Febrile reactions 

from 1-8 per cent 

nil 


* Ororge Ducombe Blood Trjnsfu* on in Soultar and Col gher Textbook of B tikSmprj vol III Coieutj W il 
him Winns 


all carried a much greater mortality for 
patients past 60 For those with oral and 
gastrointestinal tract lesions a preoperativ e 
wide nutritional defect often is present for 
several months and is correctible only with 
great difficulty as long as the suigical con- 
dition prevails The general plan is to do 
as much as possible to improve the pa 
tients condition before surgery, operate 


surgery postponed and therefore require 
transfusions of whole blood or packed red 
cells to correct this blood deficiency be- 
fore operation Such therapy has been 
greatly aided by the use of blood banks in 
the past ten years, but transfusions can be 
overdone Reactions of one kind or another 
occur in 3 to 5 per cent of each bottle 
given and the mortality has been estimated 
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to be 1 in 1 000 to 3 000 transfusions 
With approximately 3 million transfusions 
given m a >ear in the United States, this 
amounts to 1 000 deaths from this thera- 
peutic procedure Unfortunately errors in 
blood typing and cross matching are not 
more responsible for these deaths than are 
personnel errors such as wrong labeling of 
bottles, patients with closely similar names 
and taking the blood to the wrong opera t 
mg room Therefore, a definite check b> 
a planned procedure should be made in 
the operating room to see that the patient 
receives the right blood 

Interestingly, the risk of transfusions is 
directly proportionate to the haste with 
which the transfusion is undertaken Dis 
combe reports that transfusions prepared 
and given in a hurry are twice as hazard 
ous as those given under ideal circum 
stances (Table 2 2) 

Obviously if the urgency of the situation 
demands immediate transfusion the added 
risk must be accepted But the careful 
surgeon by the proper preoperative prep 
aration of his patient and by a judicious 
estimate of the need for blood during 
surgery will have an adequate amount of 
cross matched blood readily available be 
fore the operation is started In this wav 
he will reduce transfusion hazards 


Indications for Blood Transfusions 

Surgical or hypovolemic shock is a most 
common indication for plasma or blood 
transfusions It is an acute reaction to a 
rapidly reduced circulating blood volume 
“ br °“« 5 ht about by a number of 

ways listed in Table 2 3 
It should also be remembered that all 
patients with bums peritonitis or ex.en 
we operations such as abdominal per 
meal resections of t}, P 1 

«TrTT““" nS nU ' d ,m ° b « I >' 

d«rca „ L ,“ d S “ CTa "> !h °» - 

Of I Gm c ,al !on ™ protein leitl 
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for an immediate study of the blood con 
dition and ready recourse to transfusions 
Transfusions usually are required for 
the preparation of patients with aplastic 
and hemolytic anemias In the presence of 
severe or prolonged infection, uremia or 
malignancy it may be impossible to relieve 
a severe anemia without multiple trans 
fusions However, if time is not a critical 
factor, and if diet and medication will 
correct the blood deficit, there is little 
excuse for the use of preoperative tram 
fusions 

Table 2 3 Patiiocpnesu or Hypovolemic 
Hypotevsiov (Surgical Shock)* 

A Blood loss 

1 Cxtemal as in lacerations amputations 
bleeding ulcer etc 

2 Internal as m femoral fracture crushin? 
injury ruptured spleen or liver rctopc 
pregnancy etc 

B Plasma loss 

1 External as in burns where blood may 
also be lost 

2 Internal as in peritonitis 

3 Crushing injury where generally more 
blood is lost than plasma 

C Water deprivation Electrolytes are concrn 
trated and not lost The therapy w water 
^without salt 

D Water loss Vomiting intestinal obstruction 
pancreatic or biliary fistulas and d arrhea 
Electrolytes also are lost and the therapy 15 
water with electrolytes 

* J C Allen and E A S emmet The U*e cl Blood aiw 
PI uma m Surg cal P ac c I« f t/Q. of Sp h Am • 
Drrember 1955 Coy, < r H B Saunders Company 

ACUTE HEMORRHACF This IS the WlOSt 
frequent cause of hypovolemic shock 
among surgical patients and obviously 
needs correction before the e/Tect becomes 
irreversible The important signs of senous 
blood loss have been well summarized bv 
Allen and Stemmer First is the rise > n 
pulse rate that represents the activation of 
adrenergic reflexes arising out of reduced 
blood volume and the reduced venous and 
intra atnal pressure Next is the drop ,n 
systolic arterial pressure, which usual!) 
does not occur in the well nourished and 
hydrated adult until after 800 to 1500 ml 
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of blood has been lost Neither the nse in 
pulse rate nor the fall in artenal pressure 
makes its appearance until the volume of 
blood loss is greater than can be compen- 
sated for by \ asoconstnction Only then is 
the pulse rate accelerated in an efficient 
effort to maintain the systolic pressure by 
increasing cardiac output If the bleeding 
continues, the increased pulse rate fails to 
prevent a fall in systolic pressure The nse 
in pulse rate is a late sign of hypovolemia 
and the fall m arterial pressure an even 
later one The rise in pulse rate heralds 
the fact that the volume of blood lost 
already is too great for the compensating 
capacity of vasoconstriction The time to 
start blood replacement is when a rise in 
pulse rate first appears 

BLOOD NEED DURING AND AFTER OPERA- 
TION The surgeon, his assistants, and the 
anesthesiologist together comprise the 
transfusion team in the operating room 
Just as the surgeon frequently is the first 
to observe the effects of anoxemia, the 
anesthesiologist ma j be the first to notice 
the magnitude of the blood loss An in 
creasing pulse rate, a narrowing of the 
pulse pressure, a suction bottle filling with 
blood and a mounting pile of sponges and 
laparotomy pads are easily observed by 
the alert anesthesiologist while they may 
go almost unnoticed by the surgeon and 
his assistants engaged with mechanical 
problems in the abdomen It is the duty 
of the anesthesiologist so to advise the 
surgeon, and it is then the obligation of 
the surgeon to decide what are the pa 
tient’s transfusion needs As a general rule 
the estimated blood loss is less than the 
actual amount shed (Table 2-4) , and the 
discrepancy may well be 30 to 50 per cent 
below the actual figure It would be good 
training for all surgeons, for a time at 
least, to weigh used sponges and pads to 
gain experience on the volumes involved 
since once correct observations are made 
the lessons are never forgotten 
If the patient comes to surgery with an 
adequate blood volume and with a 
hematocrit m the range of 40 to 48 per 
cent, his hlood replacement needs will de- 
pend upon the amount of blood lost at the 


operation Minor to moderate blood losses 
do not need to be replaced since well- 
nourished patients with normal hemo- 
grams are able to adjust to losses up to 
500 to 600 ml without difficulty Blood 
transfusions should be given for loss be 
yond this figure 

If, on the other hand the patient comes 
to surgery with a diminished blood volume 
or with a markedly lowered hematocrit, 
his need for b/ood may far exceed the 
amount indicated by the blood lost This 


Table 2 4 Blood Loss in Operations 
of Various Kinds* 



Blood loss 



Max i 

Mint 

Acer 


mum, 

mum 

“SO 

Operations 

cc 

cc 

cc 

Biliary operations 

400 

51 

too 

Gastne operations 

650 

45 

233 

Splenectomies 

Intestinal operations above 

990 

160 

525 

sigmoid 

Sigmoidal rectal and anal 

230 

10 

81 

operations 

1 220 

8 

377 

Hernia operations 
Miscellaneous abdominal 

306 

11 

74 

operations 

546 

14 

218 

Pelvic operations 

680 

22 

266 


• Frederick A Ccllrr iJ a! Blood Lou n Surgical Oper- 
iioiu Chairman * AddreM J A AS A Sept 2 1944 cour- 
tesy Journal American Med cal Associat on 


situation most frequently arises in inade- 
quately prepared patients with unrecog- 
nized or uncontrolled bleeding and in those 
patients who are malnourished and chron- 
ically ill Under these circumstances a 
blood transfusion may be urgently needed 
early in the operation and before any 
appreciable amount of blood has been 
lost 

As stated, the time to start blood re- 
placement in the operating room on 
patients with initially normal hemograms 
is when a rise in pulse rate occurs and not 
later when arterial pressure falls, partic- 
ularly in operations of some magnitude 
that are not near completion The alert 
surgeon will do even better by having 
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blood started when lie knows blood loss 
has been 300 to 350 ml and front the 
nature of the operation is likely to con 
tmiie at the same rate Tor operations of 
known high blood loss or for certain 
patients with hypoprotemcmia a trans 
fusion is started as soon as the opt ration 
is started 

For operations of lesser magnitude such 
as thyroidectomy appendectomy chole 
cystectomy and large hernial repairs blood 
transfusions can usually be avoided and 
an additional risk thus eliminated 

Allen stresses the point that often glu 
cose in water plus the use of six month 
old liquid plasma will suffice to offset the 
more moderate blood losses md avoid 
the errors of typing and cross matching 
or the danger of transmitting hepatitis 
through whole blood Allen also offers 
the intriguing thought that if one blood 
transfusion is enough to offset suspected 
hypovolemic shock then the situation „ 
rather mild and 500 ml of plasma would 
probably do equally well He considers that 
if blood * needed in the surgical patient 
more than one transfusion is generally 
indicated A s ngle transfusion makes no 
significant improvement m the patient 
with anemia and ,s too small a therapeutic 
effort in severe hypovolemic shock 

Very rarely there may be need for 
intraarterial transfusion Tins is most 
C “ r d “ r ‘” S ! “ reery “ th ' result 
Then f exsanguinating hemorrhage 

Then If accessible a large needle may be 

or som SI heart ,h ' aorta 

or some other large artery and blood may 
be forced rapidly , mo the arterial c.rcula 
non The common carotid brachial radial 
femoral and ihac arteries may be used 
or such arterial transf isions The risk of 

mc'rtaf, UnC f 0mrolled b '«d'ng follow, „g 
arterial transfusion limits the salue of this 
procedure the emergency treatment 

patients w„h severe blood lL a „ d 
emMhe procedure ha, „e, gamed much 


Ha a,i, „/ Trajiijunon 
BLOOD BANK ERRORS Typing anrf 

cross matching error, arc resp™„!,. ^ 


most of the r< actions from blood trans 
fusions and may be due to mistakes in 
the primary type (AB A B and O) or 
in the proper identification of the Rh 
factor U hen high titer antisera arc used 
for the tests these errors art reduced Other 
common causes of reactions are the cler 
ical error of mislabeling the blood or 
confusing two recipient patients of similar 
names or bringing the blood to the wrong 
operating room The decision in the op- 
trating room to give a transfusion should 
be made by the operating surgeon usualh 
with information given by the anesthetist 
Each bottle of blood should be checked 
by the surgeon or his resident as to type 
and recipient s name before transfusion u 
started This simple procedure has often 
obviated important errors 

HfciATms About one in every 150 
donors is believed to harbor the hepatitis 
aims and yet be undetectable by careful 
screening measures Fortunately only one 
in four receiving such blood develops 
hepatitis making an attack rate of about 
one in 600 Most figures place the wci 
dence of transfusion hepatitis at 02 to 05 
per cent which is a very appreciable 
disease incidence to be avoided when 
possible since varus hepatitis is a senous 
disease 

Pooled plasma stored at room tempera 
ture for six months will not transmit the 
hepatitis virus nor will any other virus 
survive for this period Therefore each 
unit of plasma that can be substituted for 
a whole blood transfusion is a factor 
safety for the patient It should be em 
phasired that drying freezing and refn*' 
erating plasma do not result m the death 
of viruses as does six month storage at 
room temperature Use of plasma treated 
in the former manner is material to be 
av otded 

overtransfusion This danger is of 
not uncommon occurrence where trans 
fusions are used enthusiastically Anxiety 
fora bleeding patient s life often pushes the 
administration of too much blood and ma> 
cause the death of the patient The effects 
of overtransfusion are listed in Table 2 5 
Guynn and Reynolds point out that e< 
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cess transfusions do not produce arterial 
hypertension but do cause cardiovascular 
overfilling, and, after failure has begun, 
hypotension appears with terminally moist 
rales and voluminous frothy sputum Dur- 
ing operations of potentially great blood 
loss and many transfusions they have 
adopted the safeguard of assigning one 
house officer to do nothing else but check 
on the volume of blood lost and correlate 


Table 2 5 Hazards or Overtranspusion * 


Physiological effect 

Clinical signs 

Increased blood 

Circulatory overloading 

volume 

resulting in right heart 

High hematocrit 

failure and pulmonary 
edema 

Restlessness 

Increased blood 
viscosity 

Cyanosis 

Rapid pulse rate 

Rapid respiration 

Venous distention 
Increased venous pressure 
Hypotension 

Moist rales 

Frothy sputum 

Tendency to thrombosis 

Citrate intoxication 

Low ionized calcium 

Hyperkalemia 

Cardiac an-est in diastole 
Impaired clotting 

Cardiac irritability and 

Ammonia intoxication 

arrest in diastole 

Stupor and coma 


* V L Guyiw and J T Reynold* The Use and Abuse of 
Blood Transfus oru Suig ol Cl me, of A'. A Amt, <e February 
1958 p 19 Country W B Saundm Company 


it with the amount of blood transfused 
This procedure frees the surgeon and the 
anesthetist for the other important parts 
of their job This precaution is doubly 
important in patients with limited cardiac 
reserve or a history of some degree of 
coronary disease 

Treatment of overtransfusion is vena 
puncture and the rather rapid withdrawal 
of 500 ml of blood into a transfusion 
bottle Relief of heart strain and pul 
monaiy edema often occurs within a few 
minutes and a second bloodletting rarely 
is necessary But when it has to be done 
some soul searching on the part of the 


medical staff is necessary to account for 
the dangerous condition being allowed to 
develop 

citrate intoxication This danger 
arises from the appreciable amounts of 
citrate solution administered when multi- 
ple transfusions are necessary It seems to 
remove inoized calcium from the blood, 
which impairs muscular sensitivity, and is 
a particular hazard m patients with poor 
renal function or hepatic damage It may 
be prevented by giving 1 Gm of calcium 
gluconate after every 1,000 to 1,500 ml 
of blood 

totassium intoxication This is a 
theoretical danger, more possible with 
bank blood kept in the icebox for several 
weeks, during which time slow hemolysis 
has increased the serum potassium con 
tent The possibility should be considered 
in any case where potassium retention is 
likely to occur In practice it is well not to 
use any bank blood more than ten days 
old, this same rule also lessens the chances 
of bacterial contamination 

HEMOLYTIC REACTION UNDER ANESTHE- 
SIA Hemolytic reactions still constitute 
one of the serious complications of trans 
fusions The clinical manifestations of a 
severe reaction are characteristic and 
usually occur soon after starting the blood 
or immediately after completion of the 
transfusion Commonly, the first symptoms 
are a tingling general sense of discomfort 
and anxiety, followed by lumbar pain, a 
feeling of constriction in the chest, cold 
clammy sVm, a decrease m Wood pressure, 
increase in pulse rate, and cyanosis Air 
hunger, nausea, and vomiting may be 
marked 

Under anesthesia, where many trans- 
fusions of blood are giv en, these symptoms 
and signs are masked and the only indica- 
tion of an untoward reaction is severe 
oozing from the whole operative area The 
surgeon observes that he cannot stop the 
bleedtng If a sample of the patient’s blood 
is immediately drawn, definite evidence 
of free hemoglobin in the serum is found 
There may be marked oozing of blood also 
from the transfusion site, the gums, uterus, 
or skin incision 
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blood started when he knows blood loss 
has been 300 to 350 ml and from the 
nature of the operation is likely to con- 
tinue at the same rate For operations of 
Known high blood loss or for certain 
patients with hypoprotcincmia a trans- 
fusion ts started as soon as the operation 
is started 

For operations of lesser magnitude, such 
as thyroidectomy, appendectomy , chole- 
cystectomy, and large liemial repairs, blood 
transfusions can usually be avoided, and 
an additional risk thus eliminated 
Allen stresses the point that often glu- 
cose in water plus the use of six month 
old liquid plasma will suffice to offset the 
more moderate blood losses and avoid 
the errors of typing and cross matching 
or the dangers of transmitting hepatitis 
through whole blood Allen also offers 
the intriguing thought that if one blood 
transfusion ,s enough to offset suspected 
hypovolemic shock, then the situat.on is 

r D a ‘ h " ri and ?,°° mi ° ( 

S ! V do “> ua,1 >’ wel > He considers that 
blood ,s needed the surgical pane,,,. 

md , j a V ne trans ^ uslon IS generally 
“ d f ed A !,n S le transfusion makes no 
significant improvement in the patient 
with anemta and „ too small a therapeutic 
effort in severe hypovolemic shock 

Very rarely there may be need for 
lntra arterial transfusion This is most 

of 'a sudden" dUn " S Sl,n!Cry “ ,hc resu " 
ot a sudden exsanguinating hemorrhage 

Then if accessible, a large needle mav f!, 
inserted toward the heart into the aoru 

be WcTra'^f 8 ' ""V “ d blood 
tion Thf y ,n '° *' cmrak 

femoS a°d 7 n Car ° t,d ' brachlaI . ^1, 
emoral and thac artenes may be used 

for such arterial transfus.on, The reTS 
patienu w„h 

eraUhe procedure ha, no, S a,„ cd 


Ha-a,d, of T ransfunon 


blood bank errors 
cross matching errors are 


Typing and 
responsible for 


most of the reactions from blood trans 
fusions, and may be due to mistakes in 
the primary type (AH, A, B, and O) or 
m the proper identification of the Rh 
factor When high titer antisera are used 
for the tests these errors are reduced Other 
common causes of reactions are the der 
ical error of mislabeling the blood, or 
confusing two recipient patients of similar 
names, or bringing the blood to the wrong 
operating room The decision in the op 
crating room to give a transfusion should 
be made by tht operating surgeon, usually 
with information given by the anesthetist 
Each bottle of blood should be checked 
by the surgeon or his resident as to type 
and recipient’s name before transfusion is 
started This simple procedure has often 
obviated important errors 

mPATins About one in every 150 
donors is believid to harbor the hepatitis 
virus and yu be undetectable by careful 
screening measures Fortunately only one 
in four receiving such blood develops 
hepatitis making an attack rate of about 
one in 600 Most figures place the wci 
dence of transfusion hepatitis at 02 to 05 
per cent, which is a very appreciable 
disease incidence to be avoided when 
possible, since virus hepatitis is a serious 
disease 

Pooled plasma stored at room tempera 
ture for six months will not transmit the 
hepatitis virus, nor will any other v in |* 
survive for this period Therefore, eaC 
unit of plasma that can be substituted foj 
a whole blood transfusion is a factor o 
safety for the patient It should be em 
phasized that drying, freezing, and refo*? 
erating plasma do not result in the death 
of v iruses as does six month storage at 
room temperature Use of plasma treated 
in the former manner is material to be 
av oided 

overtransfusion This danger » ° f 
not uncommon occurrence where trans 
fusions are used enthusiastically Anxie'y 
for a bleeding patient s life often pushes the 
administration of too much blood and m*) 
cause the death of the patient The effect 
of overtransfusion are listed in Table 2 5 
Guynn and Reynolds point out that ex 
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cess transfusions do not produce artenal 
hypertension but do cause cardiovascular 
overfilling, and, after failure has begun, 
hypotension appears with terminally moist 
rales and voluminous frothy sputum Dur- 
ing operations of potentially great blood 
loss and many transfusions they have 
adopted the safeguard of assigning one 
house officer to do nothing else but check 
on the volume of blood lost and correlate 


Table 2 5 Hazards or Overtraks fusion * 


PhjHotogicol rfftcl 

Clinical signs 

JDcrcMed Wood 

CScrokttor y o> vrkrod/ng 

volume 

resulting in right heart 

High hematocrit 

failure and pulmonary 
edema 

Restlessness 

Increased blood 
viscosity 

Cyanosis 

Rapid pulse rate 

Rapid respiration 

Venous distention 
Increased venous pressure 
Hypotension 

Moist rales 

Frothy sputum 

Tendency to thrombosis 

Citrate intoxication 

Low ionized calcium 

Hyperkalemia 

Cardiac arrest in diastole 
Impaired clotting 

Cardiac irritability and 

Ammonia intoxication 

arrest in diastole 

Stupor and coma 


* V L Cuynn and J T Reynold*. The Use and Abuie of 
Blood Transfus onj Su g cal C7 mrl if honk dm, ca February 
I?58 p 19 Country \V B Saunders Company 


it with the amount of blood transfused 
This procedure frees the surgeon and the 
anesthetist for the other important parts 
of their job This precaution is doubly 
important m patients with limited cardiac 
reserve or a history of some degree of 
coronary disease 

Treatment of overtransfusion is vena- 
puncture and the rather rapid withdrawal 
of 500 ml of blood into a transfusion 
bottle Relief of heart strain and pul 
monary edema often occurs within a few 
minutes and a second bloodletting rarely 
is necessary But when it has to be done 
some soul searching on the part of the 


medical staff is necessary to account for 
the dangerous condition being allowed to 
develop 

citrate intoxication This danger 
arises from the appreciable amounts of 
citrate solution administered when multi- 
ple transfusions are necessary It seems to 
remove moused calcium from the blood, 
which impairs muscular sensitivity, and is 
a particular hazard in patients with poor 
renal function or hepatic damage It may 
be prevented by giving 1 Cm of calcium 
gluconate after every 1,000 to 1,500 ml 
of blood 

potassium intoxication This is a 
theoretical danger, more possible with 
bank blood kept in the icebox for several 
weeks, during which time slow hemolysis 
has increased the serum potassium con- 
tent The possibility should be considered 
in any case where potassium retention is 
likely to occur In practice it is well not to 
use any bank blood more than ten days 
old, this same rule also lessens the chances 
of bacterial contamination 

HEMOLYTIC REACTION UNDER ANESTHE- 
SIA Hemolytic reactions still constitute 
one of the serious complications of trans- 
fusions The clinical manifestations of a 
severe reaction are characteristic and 
usually occur soon after starting the blood 
or immediately after completion of the 
transfusion Commonly, the first symptoms 
arc a tingling general sense of discomfort 
and anxiety, followed by lumbar pain, a 
feeling of constriction in the chest, cold 
clammy skin, a decrease in blood pressure, 
increase in pulse rate, and cyanosis Air 
hunger, nausea, and vomiting may be 
marked 

Under anesthesia, where many trans 
fusions of blood are given, these symptoms 
and signs are masked and the only indica- 
tion of an untoward reaction is severe 
oozing from the whole operative area The 
surgeon observes that he cannot stop the 
bleeding If a sample of the patient’s blood 
is immediately drawn, definite evidence 
of free hemoglobin in the serum is found 
There may be marked oozing of blood also 
from the transfusion site, the gums, uterus, 
or skin incision 
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blood started when he knows blood loss 
has been 300 to 350 ml and from the 
nature of the operation is likely to con 
tinue at the same rate For operations of 
known high blood loss or for certain 
patients with hjpoprotcinemia a trans 
fusion is started as soon as the operation 
is started 

For operations of lesser magnitude such 
as thyroidectomy appendectomy chole 
cystectomy and large hcmial repairs blood 
transfusions can usually be avoided and 
an additional risk thus eliminated 

Allen stresses the point that often glu 
cose m water plus the use of six month 
old liquid plasma will suffice to offset the 
more moderate blood losses and avoid 
the errors of typing and cross matching 
or the dangers of transmitting hepatitis 
through whole blood Allen also offers 
the intriguing thought that if one blood 
transfusion ,s enough to olTsot suspected 
hypovolemic shock then tho summon a 
rather msk! and 500 ml of plasma s,o„M 
p.obub ly do equally well He cons ders that 
needed ■" the surgical patient 
more than one transfusion a generally 
indicated A single transfusion makes no 
Significant improvement m the patient 

dTort’Tn''"* an< !,‘ S t0 ° Sma " a therapeutic 
effort in severe hypovolemic shock 

Very rarely there may be need for 
.ntraanena 1 transfus.cn Th.s is rnZ 
likely to occur during surgery as the result 

Then hemorrhage 

Then f accessible a large needle may be 
inserted toward the heart into the aorta 
be " u ^ “ tery and hlood may 

tion Th d P ' d y ' h ' ar ' erial "roula 

fmomf e Sd m ,° nCar0,,d brach,al r adial 

cmoral and ,| iac arteries may be used 
such arterial transfusions The risk of 
renewed uncontrolled bleed, mr fnPoS f 

"■t’"h‘"a'“o7z 

Stor Pr °" d,re hM ”°‘ S»»«d »ich 

Ha ards of Transfusion 

HLOOD BANK ERRORS T. 

cross matching error, are resp'ZIle 


most of the reactions from blood trans 
fusions and nny be due to mistakes in 
the primary type (AH A B and O) or 
in the proper identification of the Rh 
factor When high titer antisera arc used 
for the tests these errors are reduced Other 
common causes of reactions are the der 
ical error of mislabeling the blood or 
confusing two recipient patients of similar 
names or bringing the blood to the wrong 
operating room The decision in the op 
crating room to give a transfusion should 
be made by the operating surgeon usually 
with information given by the anesthetist 
Eacli bottle of blood should be checked 
by the surgeon or his resident as to typ e 
and recipient s name before transfusion is 
started This simple procedure has often 
obviated important errors 

iiEiATins About one in every 150 
donors is believed to harbor the hepatitis 
virus and yet be undetectable by careful 
screening measures Fortunately only one 
in four receiving such blood develops 
hepatitis making an attack rate of about 
orn. in 600 Most figures place the tnci 
dcnce of transfusion hepatitis at 02 to 05 
per cent which is a very appreciable 
disease incidence to be avoided when 
possible since virus hepatitis is a serious 
disease 

Pooled plasma stored at room tempera 
ture for six months will not transmit the 
hepatitis virus nor will any other virus 
survive for this period Therefore each 
unit of plasma that can be substituted fo f 
a whole blood transfusion is a factor of 
safety for the patient It should be em 
phasized that drying freezing and refng 
erating plasma do not result in the death 
of viruses as does six month storage 
room temperature Use of plasma treated 
in the former manner is material to be 
avoided 

overtransfusion This danger is oi 
not uncommon occurrence where trans 
fusions are used enthusiastically Aaxieff 
fora bleeding patient s life often pushes the 
administration of too much blood and may 
cause the death of the patient The effects 
of overtransfusion are listed in Table 2 5 
Guynn and Reynolds point out that ex 
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cess transfusions do not produce arterial 
hypertension but do cause cardiovascular 
oxerfilling, and, after failure has begun, 
hypotension appears with terminal!) moist 
rales and voluminous frothy sputum Dur- 
ing operations of potentially great blood 
loss and many transfusions they hav e 
adopted the safeguard of assigning one 
house officer to do nothing else but check 
on the volume of blood lost and correlate 


Table 2 5 Hazards or Overtkans fusion * 


Physiological effect 

Clinical Ilju 

Increased blood 

Circulatory overloading 

volume 

resulting in right heart 

High hematocrit 

failure and pulmonary 
edema 

Restlessness 

Increased blood 
viscosity 

Cyanosis 

Rapid pulse rate 

Rapid respiration 

Venous distention 
Increased venous pressure 
Hypotension 

Moist rales 

Frothy sputum 

Tendency to thrombosis 

Curate intoxication 

Low ionized calcium 

Hyperkalemia 

Cardiac arrest in diastole 
Impaired clotting 

Cardiac irritability and 

Ammonia intoxication 

arrest in diastole 

Stupor and coma 


*V L Gujnn and J T Reynolds The U»e and Abuie of 
Blond TtinsTiwoos Si i 2 col CT inn •/ AwiS Ftbruiry 

19S8 I} 19 Cntru/^W. R RuindrdCnmipan^ 


it with the amount of blood transfused 
This procedure frees the surgeon and the 
anesthetist for the other important parts 
of their job This precaution is doubly 
important in patients with limited cardiac 
reserve or a history of some degree of 
coronary disease 

Treatment of overtransfuston is vena 
puncture and the rather rapid withdrawal 
of 500 ml of blood into a transfusion 
bottle Relief of heart strain and pul 
monary edema often occurs within a few 
minutes and a second bloodletting rarely 
is necessary But when it has to be done 
some sou! searching on the part of the 


medical staff is necessary to account for 
the dangerous condition being allowed to 
dev clop 

citrate intoxication This danger 
arises from the appreciable amounts of 
citrate solution administered when multi- 
ple transfusions are necessary It seems to 
remove mowed calcium from the blood, 
which impairs muscular sensitivity, and is 
a particular hazard in patients with poor 
renal function or hepatic damage It may 
be prevented by giving 1 Gm of calcium 
gluconate after every 1 000 to 1,500 ml 
of blood 

potassium intoxication This is a 
theoretical danger, more possible with 
bank blood kept in the icebox for several 
weeks, during which time slow hemolysis 
has increased the serum potassium con 
tent The possibility should be considered 
in any case where potassium retention is 
likely to occur In practice it is well not to 
use any bank blood more than ten days 
old this same rule also lessens the chances 
of bacterial contamination 

HEMOLYTIC REACTION UNDER ANESTHE 

sia Hemolytic reactions still constitute 
one of the serious complications of trans- 
fusions The clinical manifestations of a 
severe reaction arc characteristic and 
usually occur soon after starting the blood 
or immediately after completion of the 
transfusion Commonly, the first symptoms 
are a tingling, general sense of discomfort 
and anxiety, followed by lumbar pain, a 
feeling of constriction in the chest cold, 
clammy skm, a decrease in blood pressure, 
increase m pulse rate, and cyanosis Air 
hunger, nausea, and vomiting may be 
marked 

Under anesthesia where many trans 
fusions of blood are given these symptoms 
and signs are masked and the only indica- 
tion of an untoward reaction is severe 
oozing from the w hole operafiv e area The 
surgeon observes that he cannot stop the 
bleeding If a sample of the patient’s blood 
is immediately drawn, definite evidence 
of free hemoglobin m the serum is found 
There may be marked oozing of blood also 
from the transfusion site, the gums, uterus, 
or skin incision 
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The subsequent reaction may be mild 
or severe Postoperatively mild jaundice 
may o cur but a more senous sequela is 
anuria or oliguria as a part of the lower 
nephron nephrosis syndrome 


Hy poproteinemia 

Hypop rotememia is one measurable and 
very important index of a deficient nutn 
tional status in a sick patient and is a 
common finding in many surgical condi 
tions The need for understanding imjx>r 
tant biochemical aspects of protein 
metabolism is so fundamental to the cor 
rection of hypoproteinemia in the surgical 
patient that a brief review of some of the 
basic concepts is presented 

The daily protein requirement for an 
adult is commonly stated to be 1 Gm per 
kilogram of body weight This is an opti 
mum figure by U S standards but many 
other peoples continue to be healthv with 
less than this amount The average sized 
pregnant woman is estimated to need 

inn r* ° f FT™ and the ,ac,at,n S "°man 
100 Gm daily to provide for herself and 
the baby Infants and children are con 
Mdercd to need 3 to 4 Gm of p ra ,„„ po r 
kilogram of body weight per day to keep 
up with their tremendous growth require 
ments n 

Mo,. ,„rs, col patients come to opera 
t,on m satisfactory general condn.on This 
mdudes the great bulk of p, teim Iv „ h 
acute trauma general surgical and gyneco 
logic condition, reclal surgery e,e ear 

"mallburd'fiT ! " Sery «■»>■«, => 
wstb s P T'" taBC presrm »»>> 
andW, ry ‘ nS eSrra ot oiolinitntion 
and hypoprolemem'a the causes ot svh.eh 
can be listed as follows 

u%"Tra« ^sufficient food into aluncn 

Carcinoma of oral cavity 
Esophageal obstruction 
Pylonc obstruction 
Anorexia and asthenia 
From protein starvation 

inSton"”” 


Altered protein absorption 
Diarrhea 
Ulcerative colitis 
Gastrojcjunocolic fistula 
Intestinal cutaneous fistula 
Altered gastrointestinal mucosa after 
prolonged starvation 
Altered protein synthesis 
Hepatic disease 
Depressed albumin formation 
Protein loss with ascites 
Excessive protein loss 
Through kidneys nephritis 
From vascular system 

Whole blood operations or acci 
dental trauma 

Plasma large open wounds or 
bums 

Serosal surfaces 

Fxtenswc suppurations empyema 
peritonitis 

The surgical patient with any s igges* 
tion of nutritional deficiency should ingest 
a plentiful supply of protein a minimum 
of 100 Gm being considered desirable and 
more if possible up to a maximum of 300 
to 400 Gm in exceptional circumstance* 
of great protein losses such as for extensive 
bums 

Effects of Protein Deficiency tn 
Surgical Patients 

Experimental studies on animals and 
clinical observations over many years have 
well established the effects of protein de- 
ficiency One indication of this condition 
is a fall m the total serum protein f rom 
the normal of 6 5 to 7 Gm per 100 null' 
liters and a corresponding decrease in the 
albumin fraction In contrast there is little 
change in the serum globulins in protein 
depletion The plasma proteins partic 
ularly fibrinogen and albumin are largely 
manufactured m the liver whereas the 
globulin may be partly synthesized by the 
reticuloendothelial system Important to 
remember is the repeated evidence that 
measurable decreases in the plasma albu 
nun concentration occur only after a 
^rflj IOSS ° f body P rote,ns As a corollary 
refeeding experiments show such a slow 
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return of the plasma proteins to normal 
that it is evident the replenishment of the 
organ responsible for the formation of 
albumin and other protein replacements 
must first take place 

Another point of importance is that 
valuable as the estimation of the serum 
protein level may be, it can be mislead- 
ingly high owing to a reduced plasma 
volume The latter is often a more sensi- 
tive index of protein deficiency This will 
be discussed later 

delayed wound heauno Innumer- 
able experiments on animals have sub- 
stantiated the clinical observations that 
the wounds of poorly nourished patients 
do not heal as well as those m good gen- 
eral condition In 1919, Clark showed on 
dogs that the long phase of wound heal 
ing was markedly shortened by a high 
protein diet Thompson, Ravdin, and 
Frank in 1938 found the reduced fibro- 
plasia of severe hypoprotememia to be 
quickly overcome if the plasma proteins 
were restored by an adequate house diet 
at the time the test incision was made 
EDEMA, GENERAL AND LOCAL Starling 
first stressed the great role of the plasma 
proteins in drawing fluid from the tissues 
into the capillaries and that the major 
responsibility for this osmotic effect lay 
with the albumin fraction Low plasma 
proteins were then soon recognized as a 
precursor of edema and Moore and Van 
Slyke worked out the levels below which 
edema tended to develop, i e , a total pro 
tein of 5 5 Gm per 100 milliliters or 
albumin of 2 5 Gm per 100 milliliters 
With greater intakes of sodium chloride 
edema will occur at even higher levels 
Also, there is plenty of evidence to show 
that decreases in serum protein levels 
much less than the edema level indicate 
a substantial depletion of the labile pro 
tein in the body At the edema level 
figures, body protein is tremendously down 
and the situation is critical 
Jones and Eaton were among the first 
to study edema in surgical patients and 
recognized the common factor of hypo- 
protememia usually associated with long- 
inadequate diets Of 34 preoperaUve and 


postoperative patients about whom they 
were consulted 

26 showed clinical edema of dependent 
parts 

21 had diseases of the digestive tract 

17 had a history of anorexia and 
marked undernutrition 

8 had edema of the extremities post- 
operatively 

5 had edema of the lungs 

3 had edema of the stomach and in- 
testines at operation 

8 had partial obstruction of a gastro- 
enterostomy stoma 

4 had diarrhea from edema of the 
intestinal wall 

1 died from obstruction owing to 
edema of the intestinal wall 

Jones and Eaton recognized the part 
played by the excessive administration of 
saline solutions intravenously to these 
patients and that the immediate danger 
could be largely avoided by substituting a 
solution of 5 or 10 per cent glucose in 
distilled water Modem practice follows 
this rule and sodium chloride is given 
sparingly to patients unless there are ab 
normal losses of electrolytes from the 
gastrointestinal tract by vomiting, diar 
rhea suction, etc 

Concerning gastroenterostomy stoma 
dysfunction, Mecray Barden, and Ravdm 
showed in animals that the gastric empty- 
ing time and the time the head of a water 
barium meal took to traverse the small 
bowel were both increased in inverse 
proportion to the concentration of protein 
m the plasma The lower the plasma pro- 
teins the longer the time for the stomach 
to empty and the banum to reach the 
cecum Swelling at the site of a trau 
matic injury is also increased by hypo- 
protememia 

CREATER SUSCEPTIBILITY TO SHOCK 
This has long been recognized in the hypo- 
proteinemic animal, and more attention 
should be paid to it m the hypopro- 
teinemic patient tipple and associates 
in 1921 reported shock as a manifesta- 
tion of tissue injury following plasma 



protein depletion by phtmapheresH 
Raidin, McNamcc, Karaliol?, and Rhoads 
added significant fiqttrci in their findinR 
that whereas an aieraRc of 45 ml of 
blood per liloqram of body Weight had 
to be removed m order to produce a 
hypotension of 60 or less lastm< 30 
minutes m normal doqs, an averaqe of 
only 25 ml of blood per liloqram of bods 
weight was sufficient to bring about tins 
state in hypoproteinemic dogs depleted of 
protein by plasmapheresis and a low pro 
tem diet Elman’s studies emphasi/id 
further what all surgeons should remem- 
er> le » tbat the presence of hypo 
proteinemia shock develops from very 
slight losses of blood and without treat- 
ment a great decrease in the already low 
plasma protein concentration ensues 
LOWERED RESISTANCF TO INFECTION A 
great deal of evidence supports the thesis 
i at with hypoprotemcmia there is a 
lowered resistance to infection With the 
endemic occurrences of malnutrition in 
areas of the world the incidence of in 
p °° *!?’ al r a V s been h ‘gher In 1937, 

, H Whipple, that superb investigator 
of hypoprotememia and its effects, showed 
that protein depleted dogs were verv 
susceptible to mfection and that once Z 
fection had developed the usual methods 

Drotem SU “ es!ful "generation of plasma 
proteins were much slower act, on The 

mortal, ty of raB mfeclcd WJtI) , 

pathogen, c bacill. „ greatly ,„ crcased 
hypoprotememta Cannon and his asso’ 
ctates demonstrated thts lowered reststance 

rnuch reduced by the hypoprote.nemtc 

p r s:r-d?s'S,t' P h m„-f 

fatlure to cons.LVLS’ " ,h " ' han 


ABDOMINAL SURGERY 

creator stscFinniLm to liver 
damage At one tune it was thought that 
carbohydrate per sc protected the iiverof 
experimental animals against chloroform 
damage Later evidence indicated that the 
beneficial effect from sugar was due toils 
“protein sparing” action In 1939 Go*d 
sclimidt, Vars, and Kavdin demonstrated 
on rats that the major protection afforded 
the liver to injury by chloroform wa* 
related to the liver’s protein content The) 
found a progressive increase of hvff 
necrosis after chloroform anesthesia as the 
liver fat content increased, and this was 
independent of glycogen content What 
ever benefit apparent from glycogen was 
obtained by replacement of fat Protein 
feeding was outstanding in reducing ihe 
liver necrosis of chloroform, even in those 
livers with a high lipid content It « s, S 
nificant that animal studies have shown 
that in the course of protein depletion the 
liver loses protein, decreases in size, and 
becomes soft and fatty 

From clinical observations there n 
every reason to believe that in the presence 
of hypoprotememia human livers emulate 
the unfavorable conditions found in the 
experimental animals Consequenlly when 
a nutritional deficiency is evident in 3 
patient, an attempt should be made 1° 
correct it preoperatively If this is * m 
possible, one should restore hemoglobin 
and blood volume levels to normal b) 
transfusions, operate to correct the surg* 
cal condition and return the patient t° 
eating a normal diet as quickly as possible 
lowered circulating blood VOLUME 
Blood volume studies are being used more 
extensively now than ever before The 
plasma labels most widely employed are 
the Evans blue dye, (T 1824) and more 
recently rad ioiod mated serum protein 5 
Each method properly employed is ac 
cepted as reliably measuring the plasm 3 
volume 

Primary disturbances of whole blood 
volume are best exemplified by the sudden 
decrease in total blood volume resulting 
rom internal or external hemorrhage, and 
are at first corrected by expansion of 
plasma volume alone, there being no n® 
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mediately available reserve store of eryth- 
rocytes With only slight or moderate 
blood losses, full compensation or even 
transient overcompensation may be ob 
served With more severe acute losses, the 
failure of compensation leads to the syn- 
drome of clinical shock In such cases the 
blood volume is reduced at least 30 or 40 
per cent below normal, and the clinical 
picture parallels closely the reduction in 
circulating blood volume Plasma volume 
studies are valuable additions to other 
data in the management of acute hemor- 
rhage 

A very important contribution of blood 
volume studies is the finding that subacute 
or chronically ill patients without a his- 
tory of gross bleeding but usually with at 
least a moderate nutritional deficiency 
may show deficits of plasma volume up 
to 1 5 liters and of whole blood up to 3 
liters The hematocrit or hemoglobin levels 
may not mirror this deficiency and thus 
be misleading The astute surgeon con 
fronted with a patient who has recently 
lost considerable weight through disease 
will assume the plasma volume level is 
low and use this estimation in the pre 
operative care of the patient or check it 
by one of the tests before surgery Trans 
fusions will probably be indicated if 
dietary correction is not possible 

Protein Depletion After Operation 
Plasma protein levels almost always fall 
appreciably after mayor operations In a 
senes of thoracic surgery operations with 
out preoperative hypoproteinemia and 
with careful replacement of all blood lost 
at operation, Thornton found an average 
decrease in the plasma protein concentra 
tion of 1 Cm per 100 milliliters in 31 of 
32 patients within the first postoperative 
week Operations for carcinoma of the 
colon and for intestinal obstruction are 
followed by a 25 per cent drop in the 
plasma proteins and Ariel reported 
greater decreases in patients with cancer 
of the gastrointestinal tract than for other 
patterns Protein losses following severe 
burns are notoriously high several groups 
finding plasma protein lev els down to 3 0 


to 5 0 Gm per 1 00 milliliters in such pa 
tients even following strenuous measures 
to combat such a fall 

For patients with major surgical lesions, 
postoperative care considers protein deple- 
tion Blood and serum are lost into and 
around tissues at the operative site and 
carried away by drams such as m a thora- 
cotomy wound or from the perineal 
wound of a combined abdominoperineal 
resection The continued use of intra 
venous fluids is a losing proposition of in- 
sufficient calories and therefore poor 
utilization of any protein given To return 
the patient to eating is the primary aim, 
since there is no substitute for food by 
mouth 

The Evaluation of Protein Deficiency 
m Surgical Patients 

general survev A good estimation 
of the protein situation m a surgical 
patient can be made from a consideration 
of the following factors 

1 Optimum weight of the patient 

2 Present weight 

3 Plasma protein level 

4 Plasma albumin level 

5 Plasma volume 

6 Nitrogen intake 

7 Nitrogen output 

The first five above can be readily as 
certained in most hospitals, the last two 
require extensive studies impractical for 
most patients not undergoing research 
projects They have, however, furnished 
extremely important basic information 
applicable to clinical surgical care 

The plasma protein and albumin levels 
have considerable value as indicators of 
protein deficiency but, as already stated, 
are late signs of body protein loss and 
therefore are often near normal and not 
of much value in early but pertinent pro 
tern deficits The blood protein values will 
be maintained at the expense of Itver and 
muscle stores, but with no reserve the 
stress of trauma or infection easily breaks 
this false front and the true situation is 
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revealed b> low blood protein values 
When they are lowered, total body pro- 
tein has been seriously depleted Also 
normal values may be misleading in an- 
other way With the concentration of 
blood components present in dehydration 
abnormally high figures will be obtained 
and the astute clinician will repeat the 
test to leam the true condition after the 
dehydration has been corrected 
or greatest value ,n the evaluation of 
protein deficiency „ the evidence of a 
total nutritional deficiency as shown In a 
recent loss in weight The lmtory of an 
appreciable decrease in weight because of 
disease unquestionably presems a nutn- 

r‘r b " m a " d ° ne f,avm S aspects 

Other than protein m spite of the fact that 
he major ob , ec , fMdlng patlems „ |o 

replenish or maintain protein stores For 
example energy requirements must be 
met at all times but because of disease or 
injury the sick individual often has re 
duced intake of food and increased cncrev 
requirements Under such cond.t.ons the 
ajor burden falls upon fat stores, winch 
unfortunately cannot meet all the energy 
demands of the body There is an irre- 
ducible glucose requirement needed to 
prime the machtnety of fa, ovidauon 
Protein reserves will be called upon to 

note ,'h ,treduc,b1 ' glucose mm, mum 
unless the patient ,s f ed carbohydrate 
In disease, the body can ill affoid J waste 
protein in this way A carbohydrate dc- 
? ,h “> ? matter, ' than 

a ealone deficit, which can be partly made 

f”lTh at deP0, ■ Th ' va'e of 

Gm S of ?' lnS 8 " en mtras enously 100 

in water, was ably shown by Gamble His 
studies made evident , ha, under starea 
non condition, thl , Gm 
lake diminishes prole, „ by 50 

cent, present, or re l,ev„ kcto ,„; a „ d 
duces sodium and wat^r i ftC e t , 
extracellular fluid b> half F«v ””” the 
actually realize what 1a 5 " T S eo ™ 
accomplished by Uu^sunple therapy 
A sufficient ealone i„£ke „ a % cclal 
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problem to many ill surgical patients, both 
pn operatively and for a variable period 
postoperative!) Even the well nourished 
subject given the essential carbohydrate 
needs and enough protein to replace that 
lost by wear and tear will maintain a pro- 
tein deficit if his diet docs not at the same 
time provide an adequate supply ol 
calorics Under conditions of disease or 
trauma energy requirements are poorly 
met 

All this adds up to the fact that the 
patient who has lost appreciable weight 
as emphasized by Elman and Cole, is not 
a good surgical risk and should have hi* 
nutritional deficiency corrected preopera 
tivcly if possible How far behind on pro- 
tein a surgical patient can be is illustrated 
by Cole in the hypothetical case of a 10- 
pound weight loss Each pound of bod) 
weight represents 15 Gm of body nitro- 
gen, which is equivalent to 90 Gm- ol 
protein For the 10 pound weight loss this 
represents 900 Gm If as is usual there is 
a five day postoperative food deficiency 
period there may easily be another 900 
Gm of protein loss making a total deficit 
of 1,800 Gm To attempt to correct even 
half of this in nine postoperative davs 
would require the eating of 100 Gm each 
day for the deficit plus 70 Gm for dad) 
maintenance, equaling 170 Gm of protein 
daily Not many patients will do as well W 
the postoperative period, and it is not 
surprising that several weeks or even 
months are needed to recuperate from a 
long illness 

CHRONICALLY DEPLETED PATIENTS 
hese individuals usually have suffered 
from some chronic debilitating disease for 
a number of months and are malnourished 
through poor eating Both the quantity 
and quality of their food has been low 
and weight loss very evident Among 
other things their poor sustenance is re- 
nected in a reduced circulating blood 
volume, a hypovolemic stale often re- 
t erred to as chrome shock ” Pulse rate 
^systoUc pressure often are normal 
the hemoglobin content, red blood count, 
and total scrum proteins may be at the 
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lower limits of normal and may not reflect 
the existing senous degree of hypovolemia 
present To appreciate the senous degree 
of depletion present, cognizance must be 
taken of the long time history of poor 
dietary intake, the weight loss, the pallor, 
poor tissue turgor, and poor senous 
filling These patients can stand little 
stress and strain and urgently need pre 
operatise support 

If time is available and the surgical con- 
dition permits the intake and digestion of 
food, eating is encouraged by every means 
to have the patient gain weight A daily 
minimum of 2,500 to 3,000 calories is 
needed along with 150 to 200 Gm of pro- 
tein 1,000 mg of vitamin C, 5 to 10 mg 
of vitamin K, and a generous intake of 
all vitamin B group Nasogastric tube 
feeding of a prepared high protein sub 
stance such as Sustagen can well be used 
in some cases, or a daily whole diet btend 
enzed to liquid form can be given sun 
llarly The use of testosterone to improve 
utilization of protein and of ACTH or 
cortisone for a few days to improve gen- 
eral well-being and appetite is occasion 
ally well worthwhile With catabolism 
reversed and weight gain showing ana 
bolic processes active the individual is a 
much improved candidate for surgery 
For the patient unable to eat or digest 
food for one reason or another, blood and 
plasma transfusions must be relied upon 
to restore circulating fluid volumes The 
's/wstetffi tfi -scitVi •suen res Vo r vAxat Vt/gA 
plasma proteins will be taken up under 
correction of hypoprotememia Hemoglo- 
bin is a protein too, and to restore it and 
circulating fluid volume the average adult 
patient in this debilitated group should 
receive 1 000 to 2 000 ml of whole blood 
Guynn and Reynolds use a simple esti 
mation the patient should receive no less 
than 100 ml of blood for every pound of 
gradual weight loss that has ot-cunred dur 
mg the last two months For example, a 
patient who has lost 20 pounds in the 
most recent months should be given 2 000 
ml of blood in the preoperative period A 
slow transfusion of 500 ml of whole blood 


every second day should be correlated 
with the general improvement m the 
patient The amount may be too large for 
the smaller adult 

The Correction of Hypoprotememia 

oral feeding It cannot be empha 
sized too strongly that oral feeding is the 
method of choice in correcting protein de- 
ficiencies, and every effort should be made 
to employ this physiologic route It is 
often abandoned too quickly or resumed 
too slowly by those not willing to super- 
vise the arduous details of encouraging a 
sick patient to eat more food The sum of 
a concerted effort may raise the intake to 
2,500 to 3 500 calories a day Improve 
ment usually follows attentive nursing 
care, catering to the patient s dietary 
whims, multiple small feedings, spiritus 
frumenti for those who like it, bile salts, 
pancreatic extract granules and finally 
small doses of ACTH for three or four 
days may result in a feeling of well being 
and increased appetite Protein intake 
should be high close to twice the normal 
of 1 Gm per kilogram of weight, and up 
to 300 to 400 Gm have been given in 
severe protein loss cases such as burns 
Fat is tolerated poorly by sick patients and 
about 15 per cent of the calories from this 
source is recommended if intestinal symp 
toms prevail 

It is true that a patient with an ah 
mentary tract carcinoma is unlikely to 
kxsxSti C'WM. fadisig an/i vn. yuah. -■ffnr.K 
should be made for this group, but as 
emphasized by Cole, there are many with 
benign lesions who have lost more than 
10 to 15 pounds of weight in recent weeks 
who will be materially improved pre- 
operatwely by feeding to a gain of at least 
three to five pounds, thus signifying a 
change in their nutritional status from 
catabolism to anabolism 

NASOGASTRIC TUBE FEEDING Supplying 
liquid food through a small polyethylene 
tube is an adjunct method employable in 
many instances if the patient will not or 
cannot eat normally Elman lists the 
following indications 
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1 Malnutrition without organic cause 
anorexia nervosa 

2 Anorexia from the effects of actnr 
acute or chronic disease 

3 Postconv alcsccnce malnutrition per 
sisting because of anorexia 

4 Patients with mechanical impedi 
ments to eating or swallowing 

5 Semiconscious or unconscious pa 
tients 

6 Preopcrativ e malnutrition m patient! 
netting more rapid nutritional re 
habitation 

1 J* er *‘ st ent postoperative malnutrition 

8 Undernourished patients who can 
eat but in whom more rapid rcha 
bilitation is desirable 

Sustagcn has been a lery satisfactors 
tube feeding material, and a 900-Gm 
mixture contains 


Protein 

Carbohydrate 

Fat 


Thiamine 
Riboflavin 
Ascorbic acid 
Nicotinamide 
Ca pantothenate 
Pyndox ne hydrochlor dc 
Fo! c acid 

Cyanocobalamin B-l 2 


210 Gm 840 calories 

600 Gm 2400 calories 

30 Gm 270 calories 

3510 calories 


10 mg 
10 mg 

300 mg 
100 mg 
40 mg 
5 mg 
2 5 mg 
4 mg 

arfdnf'h " lmp! and 'omtttng 

are duturbmg compbealton, „ rae J 

h”e nan "t" 8 ° f “*•''■<««* for 

p-sTr is-nssrs 

lWmg 8 ". I d q 0f'"a, Bamhl "' Upto 

"“S'™ ,ub ! f »*»s “ 

fo 0 ™ on i'i h h r ! “»'4 0 !imvU.r?o 

J T M,omy » 


an excellent quality of foodstuffs and is 
usually very well tolerated 

INTRAVENOUS ALIMENTATION The USC 

of blood, plasma, and scrum albumin in 
the preparation of the hypoproteinemic 
patient for operation has many pro- 
ponents but is expensive and has some 
inherent hazards Allen and Steminer state 
the daily transfusion of a liter of plasma 
will elevate the plasma protem concentra 
lion within three to six dap with Iiltk 
change for the first two or three days and 
then a rapid improvement As the plasma 
volume begins to increase, a decrease w 
the circulating hemoglobin concentration 
occurs because of dilution, this can he 
corrected by giving 500 ml of blood to 
each liter of plasma \\ ith such a schedule 
the patient is brought to surgery with 
normal concentration of hemoglobin a nd 
plasma protein Tins treatment should he 
considered in the very poor risk patient- 
The expense of such a plan is decreased m 
those hospitals that make available plasma 
from outdated blood The vast majontv 
of slight to moderately depleted patients 
will improve with restoration of plasma 
volume, red cell mass water and electro- 
lytes with good recovery following well 
planned and executed surgery 

Human serum albumin should be con 
sidered as a source of protein in cases o 
severe nutritional depletion much the 
same as human plasma is considered 
There is evidence that a large portion o 
the administered albumin may be used m 
the manufacture of tissue protein 
numerous studies albumin has been shown 
to be extremely effective in restoring the 
blood pressure of patients in shock an' 
given amount of albumin being equivalent 
to a much larger volume of plasma It* 
effects are said to be more rapid and 
longer lasting than those of plasma 
Protein hydrolysates given intravenous!) 
are now generally accepted as a source of 
protein for the needy patient although 
an occasional study casts some reflection 
on their utilization Allen recently re- 
ported that puppies whose only source of 
protein was this material given mtra 
venously failed to grow and died in aboit 
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the same fashion as did litter mates re- 
ceiving no protein 

The utilization of protein hydrolysates 
intravenously and the utilization of other 
protein, seem to depend upon the same 
factors, ie, whether or not the patient 
receives sufficient calories simultaneously 
Experimental data available indicate that 
protein hydrolysates are capable of build 
ing up plasma proteins provided the 
caloric requirements of the patient are 
covered and a positive nitrogen balance 
is maintained Moore and his associates, 
studying various aspects of this question, 
emphasized the “need” of the patient for 
protein in addition to the caloric intake 
Some of the excessive nitrogen outputs 
recorded in preoperativc patients given 
protein hydrolysates indicate that wastage 
may occur in the normally nourished pa- 
tient, whereas if the patient is depleted 
and is receiving calories from other 
sources such wastage does not occur 
Moore concludes from all the data avail- 
able that there is good support for the 
clinical use of protein hydrolysates intra- 
venously in the depleted patient pre 
operatively, where there is need and an 
adequate caloric intake, utilization is 
good This is approximately the same con- 
clusion to be drawn from all dietary 
studies on the utilization of oral protein 
that a positive nitrogen balance and slow 
restoration of plasma proteins will occur 
if at the same time an adequate supply of 
calories is given 

A contrast occurs m the fate of protein 
and hydrolysate nitrogen given to the 
postoperative patient In the immediate 
postoperative period it is very difficult to 
attain a positive nitrogen balance with 
either food protein or protein hydrolysates 
intravenously If postoperative nitrogen 
intake is maintained it is accompanied by 
a high excretion rate and a negative bal- 
ance, even if the caloric intake is ade 
quate In several of Moore’s cases the 
hydrolysate nitrogen was excreted almost 
as rapidly as it was given This finding is 
not unusual since the transient period of 
nitrogen loss is characteristic of the nor- 
mal postoperative response whether or not 


oral intake is maintained, and intravenous 
hydrolysate does not alter this response 
Moore emphasizes that this should not de- 
tract from the surgeon’s interest m pro- 
tein hydrolysates later in the convalescence 
where starvation conditions continue as a 
result of continued disease or complica- 
tions and where supplementary nitrogen 
may be lifesaving The infusion of protein 
hydrolysate in the peripheral blood gives 
the cells of muscle, liver, and kidney a 
protein building block, utilization of which 
depends not only upon the value of the 
building block but also on the question of 
whether or not construction is going on 
In the starved patient construction will go 
on when the blocks are given The post 
operative patient has altered his balance in 
the direction of deamination and excretion 
of the nitrogen The new building blocks 
share in this tendency, exposing more ni- 
trogen to the excretory pathway Prolonged 
infusions of protein hydrolysates over a 
period of many days must inevitably result 
in an increase of plasma volume or plasma 
protein concentration 

A postoperative patient receiving 2,000 
ml of 5 per cent protein hydrolysate in 5 
per cent dextrose is receiving 12 Gm of 
nitrogen and 400 calories Ordinarily this 
amount of nitrogen requires 2,400 calories 
for maximal utilization As the postopera- 
tive period progresses, the nitrogen bal 
ance becomes more dependent on intake 
of nitrogen and less upon posttraumatic 
metabolic changes As convalescence pro- 
gresses more food can be taken by mouth, 
leading to larger positive balances 

Fat emulsions for intravenous purposes 
have been prepared by sev eral laboratories 
and used successfully in patients They are 
a concentrated source of calories and thus 
conserve protein, an impressive aid to the 
nutrition of depleted patients The fat 
particles average less than 1 micron in 
diameter, and 1 liter of the 15 per cent 
emulsion in 4 per cent glucose provides 
1,600 calories The administration of 644 
infusions by Preston et al to 30 seriously 
ill surgical patients, many of whom were 
unable to take nourishment by mouth, 
gave the following results 
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In most cases one infusion of 600 ml 
(9b0 calories) was cnen dail> and ten 
patients recened 35 or more such dills 
infusions In general, the fat emulsions 
were well tolerated and tile reactions were 
minor On only three occasions was it 
necessary to discontinue an infusion be 
cause of a reactive chill No febnle reac- 
tions occurred with 81 4 per cent of the 
mfusions a temperature increase of 1 1 ° 
F occurred w„h 15 8 per cent, and only 
4 8 per cent were associated with a tem- 
perature elevation of 3 1° F or more 
Vasomotor changes including vartations ,n 
blood pressure and pulse were infrequent 
and insignificant Nausea followed 30 of 
the mfusions, there was anorexia until 14 
vomiting with 11, and dun, ness «„h 15 
After approximately two weeks of ,„f„. 
sions, liver function, as shown by bromsul 

and ,hJ;T?Ti CCphal ‘ n n <*™I«.on, 
m som b ‘ d,t> ,eSK ' impaired 

tosome extent in almost all patient. The 
effect was most apparent in the bromsul- 
Phale.n excretion studies and was generally 

”endrf ,o , : i m0d " a,e d '^. 

after ,ht "I “ ,he statu, 

after the emulsions were discontinued 

albumin/Jn £ 

that their patient, had benefited matenaflv 
anTtiat 1 7' .T— " 

-^P^teo^ 

iv, ,hc 

general mle, lf ^p„m„ ** 

Sung 

maximum 'tolemnce' wh™ l',£ P °'"' °' 

suts for 18 in or i , npemia per 
fusion L,pem°ama b °K", f0 "°"‘"1 “> ■" 
observation of the 1 s C ctcctcd b y simple 
electric procedure!' or by ph„,„ 


perature rise, hepatomegaly splenomegaly 
anemn, or evidence of bleeding not at 
tnbutiblc to the primary disease 
roTASsitJM IN TAM. Cannon and hu 
associates base presented considerable evi 
dencc to show that for favorable nutn 
tional rehabilitation a good diet should 
furnish both nitrogen and potassium For 
instance, in protein depicted rats effective 
recovers followed an adequate suppl) of 
calories vitamins, amino acids, and salts 
when as with the removal of potassium 
from the salt mixture the animals failed to 
gam weight adequately, and cardiac 
lesions and death ensued The addition of 
small amounts of potassium enabled the 
animals quickly to recover and achieve 
effective protein repletion Ehel, Pearson 
and White have shown that patients de 
pnved postoperatnely of potassium am* 
phosphate lost more nitrogen than those 
given optimal amounts of these substances 
Such experiments stress the need for 
potassium to all patients offering a* 1 ' 
nutritional problem in the preoperative 
or postoperative period Cannon believes 
the manifestations of potassium deficiency 
become more marked as the intake of 
sodium chloride increases Since the latter 
is often given to the ill surgical patient 
there is need for potassium, 40 mEq dad' 

K a basic amount and more should be 
given if there are abnormal losses 


Vitamin Deficiencies 

Vitamins are not a real problem in the 
management of surgical patients since they 
are readily available and easily given “ 
there is any suggestion of nutritions 
deficiency Generally accepted values f or 
daily mamtenance of an average adult 
and for those with deficiency are given B> 

Table 2 6 

Determination of the prothrombin time 
discloses any deficiency of vitamin h 
which is essential to the formation in ‘he 
liver of prothrombin, the precursor of the 
active clotting agent, thrombin Whenever 
°wer than normal values are found 
parenteral vitamin K should be given and 
response is usually good except in P 3 
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tients with severe liver disease such as ad- 
vanced cirrhosis For maintenance of 
normal values it may be administered 
either orally or parenterally Since bile 
salts are required for the absorption of 
vitamin K, the} are given with the oral 
preparation if hepatic or biliary disease is 
present, the dailj dosage commonly sug- 
gested being 2 to 4 mg of natural vitamin 
K or menadione with bile salts or 5 to 10 
mg of water-soluble K substance with 
out bile salts If the parenteral route is 
necessary, 5 to 10 mg of the water soluble 


on the detoxification processes, on the col- 
loidal condition of intercellular substances, 
and m the healing of wounds It is not 
stored to any great extent m the tissues 
other than the adrenal and pituitary 
glands, and under stress conditions the 
adrenal cortex rapidly becomes depleted 
of its ascorbic acid It is unquestionably 
desirable to maintain adequate body stores 
of ascorbic acid at all times, and it is par 
ticularly desirable to do so for surgical 
patients Malnutrition may well have 
lowered ns normal intake, and the marked 


Table 2 6 Vitamin Requirements 


Amount suggested 

Daily maintenance tcith deficiency 


A Oleovitamin A 
D Irradiated ergosterol etc 
B Thiamin chloride 
Riboflavin 
Nicotinic acid 
Pantothenic acid 
Pyridoxine hydrochloride 
Biotin 

The cobalamins Bu 
Folic acid 
C Ascorbic acid 
E Tocopherols 

K 3 Methyl 3 Phytyl 1 4 Naphthoquinone 


5000 I U 25 000-50 000 I U 

400 I U 2 000- 5 000 I U 


1 6-2 0 mg 

10-25 mg 

[ 6-3 0 mg 

5 15 mg 

15 20 mg 

250-500 mg 

10 mg 

20 mg 

1 2 mg 

2 mg 

* 

75-300 (ig 

7 

4 MS 

1 mg 

5 10 mg 

75 mg 

300-1 000 mg 

30 mg 

200-600 mg 

1 Mg 

5-10 mg 


form of vitamin K can be given sub 
cutaneously, intramuscularly, or ultra 
venously 

Streptomycin orally has been shown to 
reduce the synthesis of vitamin K by in- 
testinal organisms and other antibiotics 
and sulfonamides are capable of pro 
ducing the same result It is usually wise 
to give supplemental vitamin K when any 
of these substances are given by mouth 

Vitamin G also has a prominent place 
vn the nutntion of surgical patients, as 
m any therapeutic nutntion Its most im 
portant known effect is on collagen for 
mation, which forms the framework of 
connective tissue and the substructure of 
osseous tissue and dentine Collagen tissue 
formation requisite to the healing of soft 
tissues ceases in absolute scurvy 

Ascorbic acid exerts a strong influence 


stress of severe bums has been found as 
sociatcd with an almost zero blood ascorbic 
acid concentration and similarly low 
urinary excretion values These low levels 
associated with severe stress are thought 
due to increased utilization of vitamin C 
Under any acute stress condition resulting 
from disease a daily intake of 1 Gm of 
ascorbic acid is recommended, decreasing 
later to 300 mg under more moderate 
circumstances 

PREOPERATIVE PREPARATION OF 
PATIENTS WITH ASSOCIATED 
SYSTEMIC DISEASES 

General Considerations 
The average patient coming to surgery 
without any associated systemic diseases 
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may be considered a standard risk The 
mere presence of some other unrelated 
disease introduces a ness hazard that 
must be overcome if the operative mor- 
tality and the postoperative morbidity arc 
to be kept in line While there ma> be 
times when an operation cannot be de- 
layed the surgeon must realize that each 
uncorrected or only partiall> corrected 
dysfunction inevitably complicates the pa- 
tient’s future course 

This observation is most strikingly illus- 
trated by an analysis of the mortality and 
morbidity statistics for elective and emer- 
gency surgery m the aged since it is in 
this group that associated systemic diseases 
most frequently occur 


Tabu: 2 7 Coexisting Diseases* 


Disease 


Arteriosclerotic heart disease 
Hypertensive cardiovascular disease 
Congestive heart failure 
Cancer of another site 
Chrome renal disease 
Benign prostatic hypertrophy 
Chronic pulmonary disease 
Diabetes 

Previous Cerebrovascular accident 


*L F W Anns 
the Aged Court,,, . 


J>d C D 
II A Art l 


Knghl Abdor 
'htoet of Su grr. 


A umber of 
Patients 


42 

39 

36 

23 

20 

17 

15 

14 

10 


i*l Surgery in 


Wilkins and Knight reviewed their e 

com mor, a l„y tor a]1 opOT1]o » l' n F 
general surgical serv ice 
The mortal, ty rale for emereenev 

Sow,!" perrormed "'■thom ad?,|„ a 
control of associated diseases was 27 r 
cent in contrast to a rate 5 ’ U J F 

For oo e ^ proccdura P« ™ 


by complications unrelated to the surgical 
disease itself (Table 2*8) Many of the 
nonfatal complications similarly could be 
directly attributed to unrelated, co-cxisting 
diseases (Table 2-9) Thus it is obvious 
that unrelated systemic diseases must be 


Tabu 2 8 Fatal Complications* 


Cause of death 

\ umbet of 
Patients 

Heart disease 

9 

Pneumonia 

8 

Shock 

8 

Uremia 

6 

Metabolic 

6 

Undetermined 

5 

Peritonitis 

4 

Pulmonary embolus 

2 

Cerebrovascular accident 

2 

Intestinal obstruction 

1 

Total 

51 

•L F VV.IV r*. and C D Knghl Abdom nal Suig«» » 

the Aged CoururyA \t A Arthur, of Surffy 

Tabu 2 9 Nonfatal Complications* 


\ umber of 

CompUeatton 

Patients 

Wound infection 

22 

Severe hypotension 

14 

Pneumonia 

10 

Cardiac failure 

6 

Cardiac arrhythmias (new) 

6 

Urinary tract infection 


Thromboph 1 ebi l is 

4 

Peritonitis 

3 

Intestinal obstruction 

3 

Wound hemorrhage 

3 




recognized, evaluated and, if possible, cor 
rected before the patient is subjected to 
surgery 

It is worth emphasizing that in Wilkutf 
and Knight s series the presence of urenU 3 
at the time of surgery was of ominous 
prognostic significance Such patient* 
should be carefully evaluated, given eveO 
form of supportive therapy, and the value 
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of the operation should be thoughtful!) 
judged against the poor general outlook 

Heart Disease 

While the surgical patient with pre- 
existing heart disease toda) has a better 
chance to survive than formerly, he still 
remains a poorer risk than the patient 
free of heart disease Dana and Ohlcr, 
examining the results of comparable major 
surgery in cardiac and noncardiac patients, 
observed that the cardiac group earned 
a 7 4 per cent mortality sersus 1 4 per 
cent mortaht) m the noncardiac group In 
addition, the cardiac group exhibited a 
21 6 per cent incidence of postoperative 
cardiovascular and pulmonary comphca 
tions versus a 5 6 per cent incidence in the 
noncardiac group 

The increased risk varies considerably 
with the type and seventy of the heart 
disease, the magnitude of the operation, 
and the skill of the surgical team The 
surgeon must be satisfied that the antici 
pated benefit of surgery justifies the m 
creased hazard in the cardiac patient 
Congenital heart diseases are relatively 
rare It therefore is difficult to assess their 
role in the recovery of the patient under- 
going abdominal surgery Because many 
of these patients are polycythemic there is 
an increased risk of intravascular clotting 
This risk may he somewhat reduced by 
maintaining adequate hydration in both 
the preoperative and the postoperative 
penod While anticoagulant therapy may 
be used it rarely is justified since it sub- 
stitutes the hazard of postoperative bleed 
ing in this group of patients 
Patients with rheumatic heart disease 
do considerably better than those with 
arteriosclerotic heart disease Morrison, in 
a large senes, reported an operative mor 
tahty of 3 7 per cent for rheumatic pa 
tients, 14 8 per cent for arteriosclerotic 
heart disease patients, and 11 1 per cent 
for syphilitic heart disease patients If the 
rheumatic heart is well compensated there 
should be little increase m surgical risk 
Congestive heart failure, however, presents 
a serious problem Digitalis, sodium re- 


striction, and mercurial diuretics may be 
required to restore compensation In tins 
group it is thought that all but the most 
urgent surgery should be deferred for a 
month or six weeks after correction of the 
decompensation 

The patient with aortic stenosis is 
likely to get into trouble, nor are there 
any reliable precautions to be taken In 
the presence of aortic stenosis the surgeon 
should be doubly sure of his indications 
for surgery and the family of the patient 
should be forewarned of possible fatality 

Mitral stenosis, not disabling m itself, is 
a much less serious problem and surgery 
is well tolerated if there is little or no 
cardiac decompensation 

Arteriosclerotic heart disease is the most 
formidable enemy of the surgeon Etsten 
and Proger state, coronary disease m the 
form of atherosclerosis occurs in 50 per 
cent of people between the ages of 45 and 
50, and for all practical purposes patients 
beyond 60 years of age should be dealt 
with as though they had coronary athero 
sclerosis ” Since most major abdominal 
surgery now is performed on patients over 
the age of 45, the arteriosclerotic heart is 
a constant worry to the surgeon It is im 
portant to decide whether a patient with 
some coronary atherosclerosis is merely a 
potential candidate for coronary heart dis- 
ease, whether he has progressed to a state 
of chrome coronary heart disease, or 
whether he is exhibiting typical or atypical 
signs of acute coronary heart disease The 
patient with potential or with chronic 
coronary heart disease will stand an opera- 
tion almost as well as the patient with a 
completely normal heart On the other 
hand, a patient with acute coronary heart 
disease is such a poor risk that only the 
most urgent surgery should be performed 
Recovery from acute coronary heart dis 
ease is exceedingly slow Every effort 
should be made to avoid surgery for at 
least three months after the cardiac condi 
tion has become stabilized 

A careful history and repeated electro- 
cardiograms usually will help establish the 
cardiac status of a patient Once this 
status has been established and a decision 
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for surgery has been imdc, the preopera 
tive preparation consists of correcting any 
electrolyte imbalance and any marked 
anemia or polycythemia Digitalization 
and the use of qumidmc or Pronestyl 
rarely may be required Proper rapport 
between the patient and the anesthe- 
siologist is essential Sedative drugs of the 
barbiturate senes probably arc better than 
die more depressing morphinehke dmgs 
there is general agreement that clilor- 
promazine and related drugs should not 
be used During surgery it is important 
that hypotension be prevented Should it 
occur and persist m spite of remedial 
measures this should be taken as pro 
sumptive evidence that an acute coronary 
occlusion has occurred The outlook then 
becomes grave indeed and the operation 
should be terminated as promptly as pos 


Impaired Liver Function 

Liver damage frequently is a part ol 
surgical diseases in the abdomen If the 
liver damage is severe the surgical nsl 
may become prohibitive unless measure* 
r <=m«ly the liver deficit As „ 
rule the deficits primarily associated with 
obstructive phenomena are loss dangerous 
than those associated w„h hepatocellular 
disease Unfortunately as biliary tract in 

nci em d n m P, ; OSre!! ' ! « b '“ m “ mcreas 
tngl) difficult to distinguish between 

nor' 0 !? lll,Ur d “““ and duct ° b,1,,,c 

lions Numerous tests constituting a hver 
Profile are used to help separate these 
hvo groups of diseases However, many of 

wer'dlf ' al 7 b, ”»'fi ■" thcconj:; 

orthlev d " may bec “"' Itr.te 

greatly prolonged and there is l,tele or no 


mal thymol turbidity indicates obstructive 
disease with jaundice Under these cir 
curnstances an increased prothrombin time 
usually is the result of failure to absorb 
vitamin K and there will be prompt im 
provement when parenteral vitamin k » 
given 

Whether the hver dysfunction is pre 
dominantly due to obstruction or is the 
result of hepatocellular disease, the sur 
geon should try preopera lively to improve 
the liver function While the rcsjwmc to 
parenteral vitamin K will be prompt ana 
essentially complete in a matter of a few 
hours to a few days, it may take week 
of preparation with high calorie diets neb 
in proteins and carbohydrates, to produce 
a significant improv ement in other hepatic 
functions When the liver damage is due 
to starvation, either the result of disease 
or from inadequate diet the caloric intabf 
should be increased on a gradual basis 
until it reaches an optimum level of ap* 
proximately 3 000 to 3,500 calones 
Parenteral protein, whole blood plasni3 
or albumin transfusions may speed «* 
improv ement 

The greater the degree of hepatocellular 
damage the slower recovery will he 
under these circumstances there seems anv 
reasonable hope that further delay 
result m improved liver function 1 e 
surgeon should make haste slowly C 01 " 
cident with improved liver function 
be an improvement in appetite, in protein 
and antibody synthesis and in the genera 
nutrition of the patient There also is l es5 
danger of falling into the trap of operatm" 
upon a patient with an evolving hepa 
titis or a patient with chlorpromazin e 

poisoning 

There are times when it is appa rer,t 
that the liver damage will remain u ° 
changed or will continue to increase unless 
an operation is performed The surg«> n 
then must accept the challenge of *' ie 
added risk 


Impaired Kidney Function 

Impaired renal function not only ,n 
creases operative mortality and postopera 
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ti\e morbidity but it restricts the use of 
drugs antibiotics, and anesthetic agents 
Moreover, parenteral fluids must be given 
with extreme care 

The preoperatne recognition and cor- 
rection of renal defects will forestall man) 
unnecessary complications A detailed his- 
tory may reveal evidence of past renal 
damage while physical findings of hyper- 
tension and funduscopic changes may also 
suggest kidney diseases A routine urinalysis 
and a blood nonprotein nitrogen deter 
mination are essentia! to determine renal 
disease Albuminuria may be of variable 
significance Associated with casts and red 
blood cells, it usually indicates active renal 
disease and surgery, if feasible, should be 
deferred 

If the urinalysis and nonprotem nitrogen 
are normal the patient may be considered 
a good operative nsh as far as his kidneys 
are concerned 

If the nonprotem nitrogen is elevated 
and there is a high urine specific gravity 
the patient may have an acute nephritis or 
some extrarenal problem such as dehydra 
tion, shock, hemorrhage, or a severe in- 
fection In this group only the most urgent 
surgery should be performed without 
further study and appropriate remedial 
measures 

If the nonprotem nitrogen is elevated 
and there is a low fixed urinary specific 
gravity it usually indicates intrinsic renal 
disease These patients remain relatively 
poor operative risks even when the non 
protein nitrogen lev el improv es during the 
period of preoperative preparation Their 
kidneys have little reserve and minor 
fluctuation m blood pressure and in elec 
trolyte and water balance may lead to 
irreversible disturbance in renal function 
This observation also is true for patients 
with a normal nonprotem nitrogen and 
a low fixed urinary specific gravity 

Usually it is possible, by adequate pre 
operative preparation, to improve the 
blood nonprotem nitrogen Little can be 
done to improve the function of a kidney 
that constantly produces urme of a low 
fixed specific gravity This finding should 
warn the surgeon He must carefully 


weigh the risks and benefits of the contem- 
plated surgery, knowing that his patient 
represents a greater surgical risk than 
usual 

Pulmonary Disease 

Bronchopulmonary diseases rarely are 
so severe that they become the major 
contraindication to abdominal surgery 
However, they are the most frequent 
single source of operative and postopera- 
tive complications and, uncorrected, they 
may unfavorably influence the recovery 
of the patient While there are times when 
little can be done to improve the function 
of a diseased heart, liver, or kidney, the 
diseased lung usually will respond rapidly 
to relatively simple measures For these 
reasons it is important that the preopera 
me pulmonary status of the patient 
should be determined and that adequate 
pulmonary function should be assured 

Bronchopulmonary disorders in general 
may be considered under two headings 

1 Those affecting pulmonary ventila 
tion 

2 Those related to pulmonary mfec 
tions 

Obviously, those diseases that reduce 
pulmonary' ventilation will limit the choice 
of preoperative medications and anesthetic 
agents Some degree of hypoxia may be 
hard to prevent during the operation In 
the recovery period hypoxia may become 
a senous problem, particularly il t'he m 
cision constricting dressings or upper ab- 
dominal pain further reduces respiratory 
efficiency Following the repair of some 
large hernias, with the replacement of 
viscera in the abdomen, the diaphragm 
may be pushed upward greatly reducing 
the v ital capacity 

Abnormal bacterial flora in the respira 
tory tract, the result either of chronic pul- 
monary disease or of recent infection, may 
be followed by bronchitis, bronchopncu 
monia, and atelectasis in the postoperative 
period 

There is little difficulty in recognizing 
the patient who is completely free of pul 



46 


ABDOMIVAL SURGERY 


monary disease The problem becomes 
more difficult in patients who may fail 
to recognise that they hate a chronic 
productive cough or that they are unusally 
dyspncic At times it is hard to distinguish 
between dysfunctions of pulmonary origin 
and cardiac origin Various historical data 
and physical findings should cause one to 
suspect pulmonary disease 

1 History of known pulmonary dis 
ease 

2 Shortness of breath on moderate ex- 
ertions 

3 A chronic cough, which may or may 
not be productive 

4 Unusual amounts of sputum 
History of wheezing asthma, or 
allergies 

6 Occupational exposure to dust haz 
ards 

7 M arked deformity or rigidity of the 
thoracic cage 

8 Cyanosis 

,5 Clubbing of the fingers 
10 Prolonged expiratorj efTorl as 
sociated with rales and wheezing 

„IV egree of impairment of pulmo 
nary fiincon may be estimated , 
variety of way, Chest x ray, 
and expiration may g,v e visual evidence 
cL re! tT ted pulm °" ar y ventilation Exer 
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Preoperahve Treatment of 
Bronchopulmonary Disease 
Prcopcntivc preparation should attempt 
to ( 1 ) improve pulmonary function by m 
creasing vital capacity, (2) reduce coudi 
mg so that convalescence will be more 
comfortable and so that there will be iea 
risk of wound dehiscence, (3) elmunae 
pathogenic organisms so that there will be 
less chance of postoperative pulmonar) 
infections 

These objectives arc best accomplished 
by explaining the problem to the patient 
and enlisting his support Frequent]) f 
will have to give up smoking for some um f 
before surgery He may have to t f 
breathing and coughing exercises These 
exercises may be improved by using aeroso 
inhalations with bronchodilator substances 
and wetting agents When antibiotics w® 
added to the treatment, it seems to ma e 
little difference whether the antibiotics at* 
used in the aerosol or are given systemic 
ally 

The rate of improvement should 
charted by daily records showing c ^ ian . f 
m the vital capacity variations in 
quantity and character of the sputum a " 
alterations in the bacterial flora of 
sputum If a large hernia is to be repa* ^ 
where viscera have lost their ngnt 0 
domain n may be valuable to mainta 
a rather high pressure pneumopentoneu 
for several days to two or three weeks 
fore surgery is performed 

Occasionally as in bronchiectasis an 
marked emphysema with bleb formation 

fhz. rvnf ‘ j.e t-- — cz»i ere that 


vention for their correction before 
planned abdominal surgery can safely 
performed Patients with pulmonary 
sis may have such a crippling and irreier 
sible pulmonary deficit that only lifes av ' lfl 
abdominal operations are justified I 
The asthmatic patient presents a spec* 3 
problem The asthma may be on an a« er 
gic basLs or of long standing and ihe P 3 
tient may be allergic to many extrin^ 
untants This patient is best prepared 0 
surgery by attempting to remove 3 
allergy producing agents from the pal ,fnt 
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environment A second group of asthmatic 
patients are those thought to be sensitive 
to bacteria in their own respirator) tracts 
patients with the so called intrinsic asthma 
or asthmatic bronchitis These patients are 
much more prone to postoperative pul 
monary complications such as bronchitis 
pneumonia and atelectasis They should 
be prepared for surgery by using the anti 
biotic best suited to control the suspected 
offending organisms They also should re 
ceive expectorant and bronchoddator 
drugs to reduce the chance of postopera 
tive complications and to make the anes 
thetic less difficult Morphine is considered 
unsafe as a preoperative and postoperative 
medication 

Drug allergies should be discovered and 
carefully avoided The surgeon should in 
quire about the possible earlier use of 
cortisone m treating the patients allergy 
and if it has been used the patient must 
be protected by cortisone administration 
in the preoperative and postoperative 
period 

Diabetes Melhtus 

Because diabetes affects more than 1 
per cent of the population it is an impor 
tant complicating factor in the prepara 
tion and management of suTgical patients 

While glycosuria is the commonly rec 
ognized manifestation of diabetes careful 
personal and family history as well as pre 
operative blood sugar determination fre 
■qtrt'iiViy -wtti uxyjuse pirev Kiirfiy unsaspeCwi 
diabetes This is particularly true in older 
patients and m those with mild diabetes 
who have an elevated renal threshold for 
sugar excretion 

The patients latent diabetes must b~ 
recognized before surgery since the stress 
of trauma and the postoperative use of 
intravenous glucose may cause confusion m 
the immediate postoperative period The 
preoperative recognition and proper man 
agement of diabetes can make the diabetic 
patient a relatively safe operative risk In 
the fifteen years between 1940 and 1955 
the surgical mortality among diabetics has 
fallen from 12 per cent to 2 or 3 per cent 


The known diabetic already adequately 
controlled by diet and insulin is not likely 
to cause much trouble The inadequately 
controlled and the latent unrecognized dia 
betic patients are much more serious 
problems In these patients a correct diag 
nosis of abdominal disease may be difficult 
Even when a diagnosis has been established 
it may be impossible to assess the relative 
urgency of the surgical problem and the 
need for adequate preoperative control of 
the diabetes Hasty surgery probably costs 
more lives than it saves and a few hours 
spent preoperativ ely in relieving diabetic 
acidosis and in improving electrolyte pat 
terns may be rewarded by a lower mor 
tabty and a smoother conv alescence 
The diabetic patient scheduled for elec 
tive surgery should be thoroughly pre 
pared Long acting insulin should be 
replaced by an intermediate msulm such 
as Lente or NPH insulin Weight should 
be controlled by diet with sufficient protein 
to assure a positive nitrogen balance 
Ideally the insulin carbohydrate and fat 
intake should be so adjusted that the fast 
mg blood sugar level will fall in the Tange 
of 120-150 mg percent 

In the immediate preoperative period 
the intermediate insulin should be re 
placed by crystalline insulin and the pa 
tient should be placed on the so called 
six hour management so that the fluctuat 
ing insulin requirements may be accurately 
and promptly supplied 

The diabetic patient who must have 
emergency surgery trecrJJiy icee&s n&icfciumA 
insulin This is best given as crystalline in 
suhn half immediately into a vein and 
half into the subcutaneous tissues The 
initial dose may vary from 20 to 50 units 
depending upon the seventy of the illness 
the existing diabetic state and the amount 
of acidosis present Later insulin needs 
which may be satisfied more slowly in in 
travenous infusions will depend upon the 
various blood chemistry reports 

It should be mentioned that as the pa 
tient enters the period of postoperative 
recovery hypoglycemia is more dangerous 
than a mild hyperglycemia This is par 
ocularly true for the patient who may 
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have been gnen a general anesthetic and 
also for the patient who is arteriosclerotic 
and somewhat hypertensne The shock 
state of a severe hypoglycemic reaction 
may initiate an irreversible chain of events 
For these reasons, among others spinal 
anesthesia is to be preferred and a mild 
hyperglycemia should be tolerated 


PRFOPERATIVE ORDFRS 


They range from the supershort acting 
thiopental through the short acting seco- 
barbital and pentobarbital sodium to the 
long acting barbital and phenobarbital Id 
using these drugs one should remember 
that the very short acting barbiturates are 
detoxified rapidly in the liver while the 
long acting barbiturates are excreted un 
changed through the kidneys In either 
circumstance an adequate liver and 1“ 
ney function must be assured 


The need for preoperative sedation i 
vanable depending upon the patten, 
ntetabohe state the tntctplay „t p P am anl 
anxiety the nature o( the cont ^ 
urgety the type of anesthesia to be used 
. j e P rCV,OUS dru? ex penence of tin 
■nd.Mdual patient Because so many >ar, 
b affect both the chotce of sedans, 
“f and thc dosage it svould be umvts. 

the n' m| " a thunlb Presentation o 
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The sedative drugs that produce c frf 
bral cortical depression without narcos 5 
are most useful in promoting sleep and m 
overcoming anxiety during the preopera 
tivc hospital stay They probably shoul 
be used more widely to repbee the 
cotics in the immediate preoperative nwd 
ication of patients Because sedative dru 1 ^ 
are so commonly used by the adult P°P“ 3 
tion many patients have established a 
dependence upon some one of them SomJ 
patients will have developed a marl 
tolerance for these drugs and they ' 
require much larger doses than those not 
mally recommended , 

The tranquilizers are newcomers m 1 
pharmacologic field and chlorpromazm 
(Thorazine) and meprobamate ('fdtojj 
Equanil) arc the most widely prescribe • 
While they may be useful during the 
operative hospital stay there seems Ir**J e 0 
justify their use as a preanesthetic med c3 
lion They are not without danger snC 
they often seem to enhance the effects 0 
other drugs and of course chlorprornazu^ 
will occasionally produce rather sevef* 
biliary stasis and jaundice 

Of the belladonna group of drugs a* 1 * 1 ” 
pine and scopolamine are the most ^ 
quently used Their main function is 
reduce secretions in the respiratory t& c 
and to reduce reflexes affecting the circu ^ 
tory system acting through the 
nerve In addition scopolamine will ^ 
crease the nausea and vomiting associa* 
with morphine while producing some eu 
phoria and considerable amnesia For o' 
reason scopolamine in some instance* 15 
considered superior to atropine , 

The anesthesiologist having evalual 
the patient in advance and knowing 
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surgeon should be allowed to designate the 
appropriate preoperative medications their 
dosage and mode and time of admmtstra 
tion In the past most preoperativ e medica 
tions have been given oral!) or into the 
subcutaneous tissues but now the intrave 
nous route is often employed In this way 
the absorption and action of the drugs is 
speed) and more certainly predictable If 
for an) reason the day s operating schedule 
needs last minute revision the operating 
team is not presented with an inadequately 
sedated patient or with one who already 
is recovering from the effects of some seda 
live or potent narcotic administered too 
soon 

Diet 

Obviously the preoperative diet orders 
will depend upon the surgical disease and 
the operat on planned The diet always 
should be designed to aggravate the exist 
mg disease as little as possible to bring the 
patient to the operating table in optimum 
nutritional state to assure that the cnt cal 
operative area is free of food and feces and 
to guarantee that the stomach is empty of 
r ood so that the anesthetic program may be 
carried out without fear of regurgitation 
ind aspiration of irritating gastric con 
tents Thus the patient with an obstructive 
or inflammatory lesion might be on noth 
ng by mouth for some time before surgery 
while the patient with a duodenal or gas 
tnc ulcer might be kept on frequent feed 
mgs until the day of operation The patient 
with gallbladder disease may be allowed 
a rather 1 beral diet as long as fats are 
restricted while the patient about to un 
dergo large bowel surgery should be placed 
on a low res due or liquid diet for two or 
three days before surgery 
As a general rule patients should have 
nothing by mouth in the eight to twelve 
hour period before surgery This gives 
reasonable assurance that the stomach will 
be free of food at the tune of operat on 
For all major abdominal procedures con 
tinuous nasogastric suction applied just 
before the operation has great advantage 
in insuring that the stomach is empty and 


kept so during the surgery and immediately 
afterward 

Attention to the Bowels 

Intra abdominal operations are facih 
tated by a collapsed stomach and mtes 
tines ISot only is it easier to handle 
collapsed intestines but it is much easier 
to maintain an adequate operative field 
The exploration of abdominal viscera is 
more accurate if the bowel is empty and 
when unexpected disease is encountered it 
may more readily be recognized and treated 
if the bowel has been properly prepared 
\\ ith the bowel collapsed there is less dif 
ficult) m closing an abdominal wound 
The immediate postoperative course of the 
patient is smoother if the gut is not stimu 
lated by retained feces and there is less 
danger of a fecal impaction if the large 
bowel is empty This is particularly true 
when tlie patient has been subjected to 
banum x ray studies in the recent pre 
operative period For these reasons it is 
generally desirable to have the bowel empty 
at the time of operation 

An empty gastrointestinal tract may be 
obtained by purging by using enemas and 
by withholding foods with solid residues 
Obviously at times each method will have 
its advantages and there will be times when 
one or another method will be contrain 
dicated Occasionally even with preopera 
live cathartics and enemas there will be 
considerable quantities of gas distending 
the intestines This may result from poor 
enema techn que but more commonly it 
is caused by air swallowing a phenomenon 
most frequently observed in times of emo- 
tional stress When particularly pronounced 
the harmful effects of air swallowing may 
be reduced by the use of continuous gas 
tnc suction during the twelve- hour period 
before surgery 

The use of antibiotics m the preopera 
tive preparation of the bowel for intestinal 
surgery has received almost universal ac 
ceptance and is credited with lowering the 
morbidity and the mortality rates of colon 
surgery However Coller in stressing the 
need for continued attention to technical 
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rhage, most surgeons prefer to have anti 
coagulant medicines discontinued and then' 
effects neutralized before submitting tfe 


patient to major surgery 
If the patient has been on heparin 
merely discontinuing its use will result a 
a return to a normal prothrombin tunc® 
12 to 36 hours If there is urgent needf® 
immediate surgery the heparin effect can 
be neutralized quickly by giving 50 
protamine sulfate intravenously If ^ 
docs not produce the desired result a fur 
ther dose of 10 to 20 mg is usually suffi 


cient 

If one of the so called antiprothrontb® 
drugs (Dicoumaro! Tromexan Phenyl® 
dandione) has been used an interval® 
two to five days usually is required for the 


lu uve uays usually is rcquncu 
spontaneous return to a normal prothro® 


^^,uam.uu!i reium io a noimai 
bm time Vitamin K in doses of 10 to 
mg intravenously usually will produce 2 
normal prothrombin time in a few hours 
If an immediate response is needed the 
prothrombin deficit may be overcome »v J 
transfusion of 500 to 1 000 ml of whole 
blood or plasma 


Gastric Lavage 


Aspiration of gastric content is a m° re 


h more serious com 


Pa "' n ' A ""»"gulan, Therapy 
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frequent and a mu n more active - 
plication of surgery than is genera® 
recognized Morton and Wylie m 1951 
ported their findings after review , in <r * e 
records of 350 deaths associated with 211 
esthesia They found that 43 of ‘h fSC 
deaths were due to vomiting and the i* 
gurgitation of gastric content Culver in 2 
clinical experiment using 300 unselectcd 
patients injected a dye into the stom 2C " 
and found that while only 8 per « n 
vomited 26 per cent regurgitated the d ' f 
dunng anesthesia The dye was found ® 
‘he trachea or bronchi in 16 per cent- 
When gastric suction was used the & 
cidence of regurgitation was only half 2 * 
great as when no suetton was used I‘ * 
probable that many of the unexplained 


• •TWMi proble: 

ProllTOmbm C pm"‘’ a <M b 'j' , a 


probable that many of the unexplained 
pulmonary complications are the result o 

asniratmn _r ... . .. find 


aspiration of gastnc contents These 
•ngs emphasize the need to guanl again" 
regurgitation and aspiration 
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There is little excuse for a patient un 
dergoing elective surgery to come to the 
operating room with a full stomach Di 
etary restriction for a feu hours before 
surgery and the use of nasogastric suction 
usually suffice The emergency case pre 
sents a different problem since undigested 
food frequently is present m the stomach 
Merely because the patient may have 
vomited large amounts is no reason to 
assume that he has emptied his stomach 
Indeed the reverse is more likely to be 
true If the operation cannot be deferred 
or performed under local or spinal anes 
thesia measures to prevent regurgitation 
must be taken 

The passage of a Levine tube or a larger 
gastnc lavage tube followed bv lavage 
with saline, water, or bicarbonate of soda 
solution may produce rather complete but 
still uncertain emptying of the stomach 
Fisher reports a more certain method for 
preventing the aspiration of stomach con 
tents 

A Miller Abbott tube is inserted into the 
pat ent s stomach and 30 to 60 cc of air is 
injected into the balloon The tuhe is then 
withdrawn until the balloon is t ght against 
the esophageal orifice in the stomach and the 
contents are effectively sealed in the stomach 
Gentle traction on the tube is maintained 
while the patient is anesthetized and a cuffed 
endotracheal tube has been inserted After the 
cuff has been inflated the Miller Abbott lube 
can be deflated since tract on on the inflated 
balloon causes hiccups in some pat ems Ar 
the conclusion of the operation the endotra 
cheal tube is left in place until the patient s 
reflexes have returned sufficiently to protect 
the airway or the Miller Abbott balloon maj 
be remflated 

Nasogastric Suction 

It may be desirable to establish and 
maintain nasogastric suction before sur 
gery This suction is likely to produce a 
more completely collapsed stomach and 
small bowel In addition it frequently will 
allow the surgeon to draw the tube through 
a gastrointestinal stoma if he so desires 
Recently gastnc suction has been estab 
hshed postoperatn ely through a gastros 


tomy using often a mushroom or Foley 
catheter This is an effective and com 
fortable method in many instances of pos 
stble long term need or for the older 
patient 

Vaginal Preparation 

If lower abdominal surgery is planned 
for a woman and there is some possibility 
that a colpotomy or a hysterectomy might 
be performed, the patient should have a 
vaginal preparation 

Indwelling Catheters 

When abdominal surgery is to be per 
formed in the region of the bladder or 
when the operation is likely to be unusu 
ally long it may be wise to place an in 
dwelling Foley catheter in the bladder 
This may be done before surgery or in the 
operating room after anesthesia has been 
commenced The use of such a catheter 
assures a collapsed bladder during surgery 
and prevents overdistention of the bladder 
during the postoperative period In addi 
tion the urinary output may be followed 
throughout the operation, a valuable ob 
servation in the critically ill patient and in 
operations performed during prolonged 
hypotension 

If the surgeon is m any doubt about the 
location and course of the ureters in rela 
tion to his field of operation he may find it 
useful to have ureteral catheters inserted 
The ureters then may be identified much 
more readily 

REFERENCES 

Allen J G and Stfmsier E A The use 
of blood and phsma n surgical pract ce 
Surg Clin Norik America p 1597 Dec 
1955 

Bosch D T Islami A Tav C T C 
and Beltnc C A The elderly surg cal 
pat ent AA1 1 Arch Surg 64 269 19a 2 
Cohn I Jr and Loncvcre, A B Pre- 
operative sterilization of the colon Anti 
biotic Annual New York Med Fncy., Inc 
pp 105 117 1955 1956 
Cole \\ H Sciineewjnd J H and 



52 


ABDOMINAL SURGERY 


Can ham, R Role of protein metabolism in 
surgery Surgery 37 683, 1955 
Coi l ER F A Cancer of the Colon and Rec 
turn Monograph American Cancer Society, 
"/.if" 15 ' " f Congress Catalog Card 
56 12087, p 64, 1956 

C °r, LER . , r A ’ CROOK ' C L * and Iob, \' 
blood loss m surgical operations JAMA 
126 1, 1944 

J H Bfittniioa in surgical palienfs 
I AM A 158 2M, 1955 
CIulveb G A , Makil, H P , and Bucnta 
H K Frequency of aspiralior of natinc 
contents by the lungs during anesthesia and 
surgery Ann Surg 133 289, 1951 
D r> J a B • “ d 0,,L “. R L fnlluencc of 
878 ^ SUrg " al ” Sl ,A " A 
Deariag W H , and Neeuiiav, G \f Effect 
re,, 0 ',’ r‘r ,Stnmo ” of »■> the 

mtestnul bacterial flora of man Slaf 
Meet Mayo Clin 28 502, 1953 
Disco, 1,0, c Blood Transfusion Tewfuml 
u * *,”«">• Vo1 111 Cd '"-<l by 

Und W„ ’2'" “ d 1 C G "“»“ 

Ltd^TsM ’ H '"' ema ’ m Bools 

D SI;A A p « i 

zurgtcal Management London F & S 
Livingstone Ltd , 19a8 

hers rev, B, and Paooca, S Operatise risk 

7aET1*, s«, SST” h “ r ' d, ’“- 

F, st‘om,ef W P "'' el,,l °" of aspiration of 

S A "«"''«°'°ey HX6, 

GU 'a N n V L ’ and Reyn °cos J T The use 

iVerrfd" b '“ <i ,rai “ f “"oiU Su, S Clin 
Narlh America p 19, Feb 1958 

Kaesie-r, A J The problem of parenteral 


Miller, V\ F, Cade, J R, and Ctsinvt 
I E Prc operatise recognition and treat 
ment of bronchopulmonary disease Ana 
I h etiology 18- 483, 1957 
Movocraph Protein Nutrition in Health and 
Disease Reprinted from JAMA ApnJ 1|J 
21, 28, May 12, 26, June 2, 9, 23, 30 
1945 

Moore, T D , and Ball, M R The Metabolic 
Response to Surgery Springfield PL 
Charles C Thomas 19a2 
Morrisoy, D R Risk of surgery in h< 3rt 
disease Surgery 23 561, 1948 
Mortov, H J V, and IV s lie, V\ D Aiuw 
thetic deaths due to regurgitation or vo™ 
iting Anaesthesia 6 190, 19al 
Philup, D F, D earing, \\ H, and Wato« 

J M Comparison of complications folio* 
ing intestinal surgery after oral and pat” 1- 
tcral prc operatise antibiotic prepare no°- 
Surg, Gynec C3 Obst 106 145, I9a8 
Pollack, H Therapeutic Nutrition Nat*®* 1 
Research Council Publication 234 WashinC 
ton, DC, 19a2 

Preston, F V\ , Barnes, A U, 

E E Stales , C J , and TrippeL O . 
Effects of repeated infusions of a fat em “ 
sion in surgical patients Metabolism 
No 6, Part II 758, 1957 , 

Rhoads, J E Protein nutrition in wjS* 
patients Surg, Gynec & Obst 94 
1952 

Schneewind, J H Precautions in determi" 3 
tion of operability as related to nutnuo 
Surg Clin North America p 31, ' e " 


Van Itaue, T B , Mayer, J , and Stare ^ 
J Nutrition m clinical medicine New 
land J Med 250 199, 1954 
Wilkins L F, and Knight, C D Abd° 
mal surgery in the aged AMA A* c 
S urg 76-963, 1958 



CHAPTER 3 


ANESTHESIA 

SURGERY 

John Adnani 


Besides the insensibility to pain the one 
other essential requirement of any method 
of anesthesia for abdominal surgery is that 
it provides muscle relaxation Without re 
taxation the operator is handicapped and 
cannot perform the operation deftly and 
with ease The abdominal muscles are 
powerful and are relaxed only by potent, 
general anesthetics, by blocking the nerve 
supply with local anesthetics, or by muscle 
relaxing drugs 

There is some difference in anesthesia 
both technically and from the standpoint 
of postoperative morbidity, for upper ab 
dominal operations and those of the lower 
abdomen and pelvis Techniques suitable 
and adequate for lower abdominal surgery 
may be objectionable for upper abdominal 
Spinal anesthesia, for example, serves ad 
mirably for lower abdominal and pelvic 
surgery but is not always satisfactory when 
operating m the upper abdomen There 
invariably is some discomfort, owing to 
traction More profound general anesthesia 
s necessary to relax the upper abdominal 
musculature Reflex response to visceral 
traction and manipulation is greater m the 
upper abdomen than the lower There is 
greater awareness of diaphragmatic move 
ments, which often interfere with surgical 
manipulations 


IN ABDOMINAL 


I ACTORS IN SELECTION Or 
ANESTHESIA 

In selecting anesthesia for any purpose 
the following factors must be considered 
(1) The status of the patient, (2) the na 
ture of the operation to be performed, 
including its duration and seriousness, as 
well as technical factors, (3) the effects of 
anesthetic drugs upon the patient, (4) the 
skill of the surgeon and (5) the skill of 
the anesthetist Anesthesia is selected with 
the assumption that both surgeon and 
anesthetist are competent 

As is the case in other branches of sur 
gery, a variety of risks is encountered in 
abdominal surgery Some patients are ex 
tremely old some are young some are 
newly born or premature Some are excel 
lent risks while others are in a shochhke 
state or even moribund Some are dehy 
drated, jaundiced, and emanated or may 
hav e a nonsurgical disease complicating the 
surgical disease The selection of anesthe 
sia is gov emed largely by the status of the 
patient and the magnitude of the proce 
dure 

The first decision made is whether to 
use general anesthesia or some form of 
regional anesthesia, such as a spinal block 
Many surgeons prefer spinal anesthesia be 
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cause it affords excellent operating condi 
tions Many patients arc reluctant to 
accept spinal anesthesia Frequently the 
patient is persuaded and at times coerced 
into accepting spinal block There are 
various reasons why a patient objects to 
spinal anesthesia Some are unwilling be 
cause they do not wish to be awake during 
the operation These can be promised 
sedation with amnesic drugs and be assured 
that they will remember nothing Others 
fear the alleged sequelae of spinal ancsthc 
sia It is best to accede to the wishes of 
these and use another form of anesthesia 
lest one be involved at a later date in 
litigation for technical assault In good risk 
patients the choice between general anes 
thesia and spinal anesthesia is one of 
personal preference rather than intolerance 
by the pattern Each method has its own 
advantages hazards and objections In 
filtration and field blocks are usually re 
served for poor risk patients or for 
performing minor procedures 

general anesthesia 

One has a choice of a number of drum 
for general tmesthesm Houcrcr bas.call, 
three arc ured ether cyclopropane or the 
combination of an intravenous ultra short 
acting barbiturate such as (thiopental) a 
ratiKlc relaxant and nitrous oxide Nitrous 
ox.de ethylene and vinyl ether are re la 
tisely impotent to be used a, sole agents 
Combinations of drug, are the trjd m 
present day prachcc Single agent anes 
u esia is uncommon 

Ether 

induction ' '""'T'’"' 

tlnopcntal and\ gas u.ch as°cyclopropane^ 


nitrous oxide or ethylene Ether has man> 
overlooked advantages such as the vide 
margin of safety the fact that no other 
drug is necessary to obtain relaxation and 
tint it causes varying degrees of exagger 
ated breathing which results in an increase 
in ventilation and freedom from respira 
tory acidosis It is the general anesthetic 
least complicated by respiratory acidosis 
Assisted or artificial respiration is not nec 
cssary 


Cy clopropane 

Cyclopropane is one of the most useful 
of the inhalationn] anesthetics The f* 
pidity and pleasantness of induction £ 
prompt recovery and its lability are 0 
vious adv antages Anesthesia may be deep- 
ened and lightened at will Relaxation min 
be obtained with cyclopropane alone u 
deep anesthesia is necessary Muscle re- 
laxants or ether is added instead 

Cyclopropane affects the cardiovascu 
system more than ether The carc * iaC ^ 
put is not decreased because myoca ^ 
depression does not occur unless ancsthc 5 
is deep Cardiac irritability is enhanc^ 
and arrhythmias varying anywhere I 1 " 0 
an occasional premature beat to vcntn * 
lar tachycardia may occur Theya rel ” 
frequent d inng deep anesthesia or » 
ventilation is inadequate The coadrnin 
tration of epinephrine norepmep r 
and chemically allied sympath onHrIlC f j ) 
amines enhances cardiac irritability to 
a degree that ventricular tachycardia ^ 
even ventricular fibrillation is possible 
combination of epinephrine and c J c °£« ie 
pane therefore must never be used 
addition of ether to cyclopropane nuxtu 
minimizes or eliminates irregularities 

Cyclopropane anesthesia causes a 
nution m ventilation Strangely ^ 

arterial oxygen saturation does not ^ 
crease and the venous blood oxygen 
tent is increased However carbon dio* 5 
is retained and respiratory acidosis 
velops At the concl ision of anest ^ 
hypotension may dev elop this is be c '. f 
to be tl e result of sudden release of ^ 
accumulated carbon dioxide A h'T 6 
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tension commonly occurs during cyclo 
propane anesthesia This is associated with 
the hypov entilation and is probably due to 
retention of carbon dioxide At times 
oozing occurs during anesthesia with this 
drug This is due to one or a combination 
of two factors the elevated blood pressure 
and a local vasodilatation, both of which 
are ascribed to carbon dioxide retention 
Bleeding and clotting times are unchanged, 
however The oozing ceases once the 
wound has been closed Oozing is not 
necessarily a characteristic of cyclopropane 
anesthesia but also occurs with other 
anesthetics, such as thiopental, particularly 
if accompanied by diminished ventilation 
Respiration must be assisted, manually 
or mechanically, to ventilate the patient 
adequately during cyclopropane anes 
thesia An apnea frequently follows The 
hyperventilation reduces the blood carbon 
dioxide tension below the level necessary 
to activate the respiratory center, which 
is much depressed by the drug Controlled 
(artificial) respiration then becomes neces 
sary The addition of ether has a ' stimu 
lating effect and causes an increase in 
the depth of respiration, obviates the need 
of augmentation, or of controlling respira- 
tion The writers feel the combination of 
cyclopropane and ether is ideal for ab 
dominal surgery In addition to the effects 
on respiration ether facilitates muscle re 
laxation and protects against arrhythmias 
Premedication with morphine and scopol 
amine, intravenous injection of thiopental 
or other thiobarbiturate at the time of in 
duction to complete basal narcosis, fol 
lowed by cyclopropane and ether as 
needed, is the authors preference A 
muscle relaxant, preferably succinyl 
choline, facilitates endotracheal intubation 
It may also be added when the peritoneal 
cavity \s opened and at the time of 
closure Reflex activity usually returns in 
the operating room as soon as the anes 
thetic is discontinued 
Some anesthetists use light cyclopropane 
anesthesia combined with a continuous 
dnp of succinyl choline With this, 
respiration must be controlled contin- 
uously The objections to controlled 


respiration will be discussed further on 
Both cyclopropane and ether are flam 
mablc and, therefore, cannot be used if 
thermocoagulation is necessary 

Nitrous Oxide, Thiopental, and a Muscle 
Relaxant 

The important intravenous anesthetics 
are ultra-short acting thiobarbiturates, the 
better known of which is thiopental A 
number of newer thiobarbiturates have 
been recently introduced, the better known 
of which are thiamylal (Suntal) and 
metlutural (Neraval) These are phar- 
macologically similar to thiopental and 
used exactly the same way and for the 
same purposes Barbiturates are non 
analgesic and do not effectively block re- 
flexes unless used in dangerously large 
doses Consequently they are not suitable 
as sole agents for anesthesia They may be 
used for basal narcosis, in which case they 
may be combined with an analgesic drug 
to abolish reflex activity 

The most widely used complemental 
agent is nitrous oxide Nitrous oxide is an 
impotent anesthetic requiring alveolar 
concentrations of approximately 80 per 
cent to yield anesthesia and loss of reflex 
activity An additive effect is established 
between the two drugs, which enhances 
the effect of the nitrous oxide In other 
words the unconsciousness obtained with 
difficulty with nitrous oxide is made com 
plete by the thiopental The analgesia that 
the thiopental lacks is supplied by nitrous 
oxide The two drugs complement each 
other Neither drug is capable of causing 
adequate muscular relaxation for major 
surg°ry A muscle relaxant, therefore, is 
added to overcome this difficulty 

The rapid awakening from thiopental 
narcosis is well known This apparent 
rapid recovery is seen when administration 
is first commenced It is due to the rapid 
uptake of the drug by the fat depots of 
the body and the ready diffusibibty 
through the blood brain barrier The 
thiobarbiturates are slowly detoxified Re- 
peated administration causes an accumula 
tion in the body Prolonged somnolence. 
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circulatory and respiratory depression 
follow the use of more than 1 to l 1 / Gm 
The nitrous oxide and the muscle relaxant 
allow far less thiopental to be used and 
provide more effective anesthesia than 
would be obtained if the drug were used 
as a sole agent The possibility of cumula 
tive effects is lessened In long procedures 
it is customary to add a narcotic usually 
meperidine to augment the analgesic 
action of the nitrous oxide in order to 
W the total dose of thiopental to a 
minimum 


The muscle relaxants most common!) 
used as adjuncts to anesthesia are tubo 
curartne syncunne (Decatnethonium) 
and succtnyl choline (Anectme) Of the 
three succiny! choline is most widely used 
The drug is rapidly detoxified mto choline 
and succmtc acid b> the plasma chol 
mesterases Its action therefore ,s fleet 

tt is mva° r t er ° btam a *““>"<■<1 effect 
“ given by a continuous dnp during the 

rd«ant“ at !ri' 5 J r ' qU ' red TIk muscle 
W. u b ' de5cnbed subsequently 
nemaTh ane,,b '“” administer the thto 
pental by continuous drip also Others me 

s used"” leCh "‘ q “' Whlch technique 
Mam, „n matter °' P '”° naI Peeference 
Many trespasses are made ,n the name of 
anesthena by unskilled tndn, dual, using 
Ihese three drug. Some omt, the nttrau! 
and th a ." d , re,> “P“" the ,L^ n ,“ 

usedtte^T dual „ 

used extenstsel) t„ areas svhere anesthesia 
admin, stered b, „„, kl ii e<1 pen0 ^”^ 

mnwrn 

method a PP«ent simplicity of this 

eoSr»rr” , i , "^ 1 ,K, " ror ' h ' !t "p fe 


minutes saved by using the thermoco- 
agulator for hemostasis 

Some of the objections to the triple 
combination are as follows (1) Cumula 
live effects of drugs are difficult to avert, 
particularly in prolonged operations Pro- 
longed apneas from the use of large 
quantities of succiny 1 choline are common 
(2) Respiration is usually depressed or 
ceases entirely, necessitating the use of as 
sisted or controlled respiration (3) Lar>' n 
geal spasm is obviated by the action of the 
relaxant on the v ocal cords but autonom t 
activity is not abolished bronchial spasm 
is possible and often occurs (4) The an« 
thesia is usually uneven in depth because 
each drug is administered m a haphaz 
manner and at random It is hem 17 
realized more and more that many of the 
ills of general anesthesia are the resu 
of hypoventilation 'let many anesthetist 
resort to the use of techniques and dm* 
combinations that depress respiration an 
then expend considerable effort to obvM* 
the sequelae with elaborate apparatus# 
and the quasi effective assisted or f ° n 
trolled respiration Such difficulties in ® 
opinion are better avoided by using ot e 
drugs or technique 

Muscle Relaxants 

The muscle relaxants are nonanesthenc 
nonhypnotic substances whose action * 
primarily peripheral They act by block® 
the transmission of impulses from 1 
peripheral nerves to striated muscle T 
neither reduce the frequency of nerve t® 
pulses nor depress the activity of m usC< 
fibers Two pharmacologic type* 3 /£ 
recognized those that interfere with «* 
depolarizing action of acetyl choline at 1 
junctional membrane of nerve and mu*- ^ 
fiber and those that cause a persist#* 
depolarization of the membrane 
The alkaloid tubocuranne which is 
active principle of curare decamethonw 
(Syncunne) and succinyl c ^° 
(Anectine) are the most widely 
muscle relaxants Succinyl choline » ^ 
most popular and widely used of the three 
Tubocuranne is nondepolarizing and ac 



ANESTHESIA IN ABDOMINAL SURGERY 


57 


b> inhibiting acetyl choline while decame- 
thomum and succmyl choline act, initially 
at least, by causing persistent depolanza 
tion 

The muscle rclaxants have been a boon 
to abdominal surgery However, they are 
not as simple-acting as is often believed It 
is being realized more and more that their 
action is complex and that some central 
depressant effects may develop Prolonged 
periods of apnea arc not uncommon, par- 
ticularly when large quantities are used 
over protracted periods of time in quanti- 
ties that cause respiratory paralysis, and 
controlled respiration has been necessary 
The apneas are not easily explained, are 
worrisome, and often persist for hours 
They have occurred following use of all 
the relaxants but the incidence appears to 
be higher following the use of succmyl 
choline Perhaps this is explained by the 
fact that succmyl choline is used far more 
extensively than curare Among the ex 
planauons offered are (1) The patient 
has a low serum cholinesterase level The 
succmyl choline is slowly hydrolyzed Low 
levels are found in debilitated cachectic 
patients, those with anemias, and those 
with liver diseases (2) Part of the di- 
choline is partially hydrolyzed tncom 
pletely to the monocholine, particularly 
during prolonged use of large quantities 
as may occur during the “drip” technique 
The monocholine, which appears to have 
a blocking, nondepolarizing effect instead 
of a depolarizing action, accumulates (3) 
There is some evidence that central de 
pressions are caused by large quantities of 
relaxants or by hypnotic and narcotic 
drugs used as adjuncts, such as thiopental 
and meperidine (Demerol) The adjunc 
tive drugs are often used m excess because 
there is no reliable guide to dosage 

REGIONAL ANESTHESIA 

Regional or conduction anesthesia is 
employed when one wishes to obviate the 
risks, disadvantages, and discomforts of 
general anesthesia Spinal block, peridural 
block, field block (the intercostal and 
lumbar nerves), and infiltration are the 


types ordinarily employed for abdominal 
surgery 

Spinal Anesthesia 

Spinal anesthesia for abdominal surgery 
is either “medium” spinal for lower ab- 
dominal or ‘ high” for upper abdominal 
surgery The drug must reach the upper 
thoracic segments to obtain high spinal 
anesthesia, while paralysis of the lumbar 
and lower thoracic segments suffices for 
lower abdominal surgery The seemingly 
haphazard spinal anesthesia techniques of 
yesterday have been supplanted by more 
precise modem techniques in which extent 
and degree of blockade and intensity are 
well controlled The extent or level of 
spinal anesthesia is controlled by the dos 
age of the selected drug, specific gravity 
of the solution, the volume of the solution 
the rate of injection and the position of 
the patient after injection Solutions 
heavier (hyperbaric) or lighter (hypo- 
baric) than spinal fluid are used Solutions 
of the same specific gravity (isobanc) are 
seldom used The effects of gravity are 
utilized m directing the drug to the desired 
spinal segments The spinal cord, in most 
adults, ends between the first and second 
lumbar vertebrae Lumbar puncture is al- 
ways performed below this site to avoid 
trauma to the cord Obtaining the proper 
height or level of anesthesia is most im- 
portant, particularly in upper abdominal 
surgery The head down supine position 
favors caudad migration of a hypobanc 
solution A hyperbanc solution gravitates 
cephalad In the head up position the 
reverse is true Glucose is added to solu- 
tions to make them hyperbaric Hyper- 
banc techniques are more common than 
hypobanc 

DRUGS USED FOR SPIN AD ANESTHESIA 
The duration of spinal anesthesia is con 
trolled by selecting the proper drug Dura- 
tion is a function of the chemical structure 
of the drug Varying the dosage does not 
affect duration appreciably 

Blocks induced with procaine, pipero- 
caine (Metycame), and hcxylcaine 
(Cyclaine) last approximately one hour, 
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those with tetracaine (Pontocame) last 
approximate!) tsso hours, while dibucainc 
I Nuptrcame) lasts three hours Epineph- 
rine (05 mg ) added to solutions of am 
of these drugs increases the duration action 
of each approximately 60 per cent Long- 
lasting anesthesia by the single injection 
method ,s obtained b) using dibucame or 
tetracaine combined with epinephrine 
Tetracaine svith epinephrine prosides 
anesthesia long enough for most tsso to 
hrec hour abdominal procedures Some 
anesthesiologists use the continuous 
aetuaUy the repeated or serial) spinal 
technique for long operations A catheter 

dwo™! b t r V S ,n,rod '“* d tntratheeally 
through which the drug „ ,„ Je c,ed at 
necessary intervals 

PHSSIOLOOIC DISTURBANCES CAUSED BS 
spinal anesthesia Certain physiologrc 
disturbances of significance occur during 

cause TV! VZ H r Sh Spmal anesthesia 
causes a blockade of sensory motor and 

autonomic fiber, , h e sacral, lumbar, 
and lower thoracic segments The svm 
path «“ m the thoracic segments 

since bUt ‘ h , e paras L m pathct,c'fibc r s, 
Since they pas, along the cranial nerves 
remain active This denervation of the 
autonomic nervous system in the lower 
part of the body and partial denervation 
m the upper contributes to the hypoten 
s,o„ characteristic of spinal anesthesia, as 
well as to the bradycardia, nausea, and 
vomiting It also cause, contraction of the 
bowel Liver, renal, and pulmonary tone 
uon are not alTected The major deran-e 
mem, are circulatory Circulation t,me°n 
prolonged, cardiac output is reduced and 

thesia are a, follows ( 1 ) I, provld e s cy 
ccllcnt muscle relaxation ( 2 ) The block 

SSHT" b! ,mle or "” d '-' : 'b“S 

of metabolic processes, ,f there „ „ 0 hvno- 

temion ( 3) „ r conic , ou 

* secretion, excitement, posunesthetm 
nausea, somnolence, and other disagree' 

avldid a '(4Tc r r"”*' a" 

mem , Ca,,,,r y or electrical cuiiin 

t ills, Ik used ,f m-ccary Tlie oncra 
tor may admmrstcr the spmal anesthetic 


himself, prov ided he has a competent w 
dividual overseeing the patient afterward 

D1SADV ANTACFS OF SPINAL ANESTHESIA 

Unfortunately spinal anesthesia presents a 
number of serious and often disregarded 

drawbacks (1) Once anesthesia has been 
instituted u cannot be terminated should 
an) untoward reaction occur (2) The 
duration, although predictable, is not 
always certain The operation ma> outlast 
anesthesia and supplemental general anes 
thesia becomes necessar) This subjects the 
patient to the hazards of two anesthetics 
(3) Failures resulting from technical 
errors occur, even in the hands of the 
skilled (4) Paralysis of the intercostal 
muscles (in high spmal block) results in 
hypoventilation (5) Hypotension though 
readily controllable by the use of v 250 * 
pressor drugs, may at times be precipito uS 
and lead to cardiac arrest Vasopressors 
such as ephcdrinc phenylephrine 
synephnne), methoxamme (Vasoxyl) are 
usually effective m overcoming hypoten 
sion in healthy subjects However, patients 
with cardiovascular defects do not alw a ^ 
respond satisfactorily The drug must be 
administered intravenously Therefore 2 
vein should be cannulated immediate) 
after anesthesia is induced When hyP 0- 
tension is anticipated one may administe r 
the vasopressor prophylactically ( ' 
Neurologic complications arc rare but 0 
occur, nonetheless They arc severe when 
they do These arc described further on 
(7) The patient is conscious throughout 
the operation Some patients arc no 
psychically suited for spinal anesthesia an 
arc not cooperative This objection c2 ^ 
be obviated by the use of sedation or basa 
narcosis (thiopental) (8) The '*5*' 
pathways to the viscera are not blocked 
Impulses pass upward to the medulla 
This causes nausea and vomiting when 
traction is made or the organs are tuanip 
ufated (9) Impulses also pass in a retro- 
grade manner, along the sympathetic 
chain and thence into the cord above the 
level of the block The patient experiences 
pain in tht chest, neck or back when the 
traction is made or the viscera are mamp* 
ulated This is one of the chief reasons 
"by spinal anesthesia is objectionable f° r 
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upper abdominal surgery A complete 
blockade is not always obtained, even 
when anesthesia extends into the lower 
cervical segments because impulses also 
pass along the phrenic nerves The patient 
experiences shoulder pain This is common 
during choice) stectomy (10) The in- 
cidence of pulmonary complications, par- 
ticularly atelectasis, is nearly twice that 
experienced with low spinal 
CONTRAINDICATIONS TO SPINAL ANES- 
thfsia Unfortunately, there arc situa- 
tions in which spina! anesthesia should not 
be used There are others where in- 
dividualization is necessary The con 
Vindications, therefore, are absolute and 
relative (1) Spinal anesthesia, par 
ticularly high spinal, should not be used 
when cardiovascular diseases are present, 
inasmuch as the circulatory system is 
vulnerable Severe hypotension, disturb- 
ances m the cardiac rhythm the presence 
of myocardial diseases may be relative 
contraindications to medium spinal Spinal 
anesthesia » poorly tolerated by patients 
with hypotension or hypovolemia (2) 
Neurologic diseases, be they degenerative, 
suppurative, or otherwise are contrain- 
dications even though on evidence exists 
that such diseases are aggravated by the 
anesthetic Patients may, at a later date, 
asenbe symptoms of the disease to the 
spinal anesthetic and institute legal pro- 
ceedings (3) High spinal anesthesia 
should not be used in the face of severe 
pulmonary insufficiency Intercostal paral 
>sis decreases the tidal exchange and 
causes a further reduction m ventilation 
In the good risk patient this paresis may 
he of little consequence In the poor risk 
patient, however, this is a most objection 
a e feature (4) Spinal anesthesia is 
contraindicated m patients who have well 
defined anemia because the oxygen carry- 
ing power of the blood is reduced Tissue 
anoxia may occur (5) Spinal anesthesia 
K c °ntraindicated in patients who have 
increased mtra abdominal pressure owing 
to tight gaseous distension ascites, or large 
tumors A severe, precipitous often irre- 
versible fall in blood pressure may follow 
induction of the block (6) Spinal anes- 
thesia is contraindicated in patients who 
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have septicemia because bacteria may be 
carried into the spinal canal by the needle 
(7) Infections at the site of the lumbar 
puncture are contraindications (8) Pa- 
tients of advanced age tend to develop 
circulatory disturbances more frequently 
than younger subjects because the vaso- 
motor compensatory mechanisms are not 
able to maintain homeostasis (9) Children 
are psychically unsuited for spinal anes- 
thesia and, therefore, are not good sub- 
jects for it (10) Distortions of the bony 
changes m the vertebral column often pre 
dude the use of spinal anesthesia because 
lumbar puncture is difficult to perform 
POSTANESTHETIC NEUROLOGIC COM 

plications Neurologic complications 
may occur after spinal anesthesia The 
most common, vexsome, and annoying of 
these is postlumbar-puncture headache 
This is caused by leakage of spmal fluid 
from the perforation made m the dura by 
the needle The headache is transient and 
leaves no sequelae, fortunately 
The least common, most serious compli 
cation, and the most feared is the para- 
plegia, which is often called the ‘cauda 
equina syndrome ” The exact cause of this 
is not known Myelitis and arachnoiditis 
have been found in some of these when 
laminectomy was performed after the syn 
drome has appeared Pre existing neuro 
logic diseases particularly tumors of the 
spinal cord and errors in technique, are 
believed to play a role 

Palsies of the cranial nerv es, particularly 
of the SLXth, may also complicate spinal 
anesthesia These are associated with loss 
of cerebrospinal fluid and postlumbar 
puncture headache Contamination owing 
to poor technique has caused meningitis, 
arachnoiditis, and peridural abscess Back- 
ache, which at times follows lumbar punc 
ture, may be due to trauma to the 
periosteum, mtraspmous ligaments, to the 
intervertebral disc, or to aggravation of 
preexisting skeletal muscle disorders 

Epidural Anesthesia 

The spinal nerves may be blocked as 
they pass through the epidural space The 
spmal nerves acquire a sheath, which is a 
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continuation of the dura as they pass 
from the subarachnoid space The dose of 
local anesthetic necessary is five or six 
times that required for spinal block be 
cause the drug must penetrate this outer 
neural sheath The needle is introduced 
in the lumbar area in the same manner 
as it is for lumbar puncture A syringe 
containing saline a capillary tube or a 
small balloon is fitted into the hub of the 
need e in order to determine when the 
needle enters the peridural space A nega 
Jive pressure ,s created m the space by 
bowing of the back and stretching the 
longitudinal ligaments When the bevel 
enters the peridural space the fluid ,n the 
capillary tube is drawn inward if a bal 
loon „ used it collapse, ,f sahne a 
syringe is used the resistance on the 
plunger suddenly disappears and the fluid 
passes inward easily Neither the dura nor 

the arachnoid should be pierced— other 

ofTam Tl b '° Ck te!ults Th<! P"'“> 
0 latency before anesthesia is established 

" '°r' > °,'° 15 minutes than 

a spinal block Relaxation is not as com 
plete as it is with subarachnoid block The 
incidence of fatlures is higher The needle 

®aL‘ n m V 7T * P ' Cr " ‘ he su barachnoid 
space in which case one hesitates to com 
plete the b!ock When ,h„ Occurs hosvever 
■he needle may be pushed into the sub 
“ d * — £ 

„ A obTam!,A ed h f0rm ° f CI, ' dural ”"cithes.a 
hroteh n d V ,n,,<><i “c'"g the needle 

l mmm 

’ters-* -y £ for 

cumLrmme 

'ban subarachnoid block EpidTJ™" 


thcsia has the same uses and purposes as 
spina! anesthesia The indications for ep 
dural anesthesia b) the lumbar route are 
few There is less possibility of meningitis 
Neurologic complications are alleged!) less 
frequent in comparison to spinal anes- 
thesia However, this point is debatable 
because the block has been emp!o>ed less 
extensively than spinal block and com 
parativc data arc not available The block 
is actually a paravertebral block because 
the drug migrates from the epidural space 
through the intravertebral foramen alon” 
the spinal nerves There is evidence that 
some of the drug passes into the sub- 
arachnoid space also Therefore the 
argument that the drug does not come 
into contact with the nerve roots or t»e 
cord as m spinal anesthesia is not saW 
Tlie disadvantages of peridural blocl 
are (1) that the needle may be mad 
vertently placed in the subarachnoid space 
instead of the epidural and an overdose 
of local anesthetic drug deposited there 
(2) Muscle relaxation is not always ade 
quate (3) Level of analgesia is unp« 
dictable and difficult to control (*J 
Reactions from the local anesthetic dm" 
may occur from absorption because lar? 
amounts are needed for effective blocLo^ 
(5) The drug does not easily penetrate 
each of the spinal nerves and anesthes® 
is incomplete or segmental (6) There ’’ 
alwajs a possibility of intravascular i°J^ 
tion because the epidural space is I" 1 
with a plexus of veins 


Drugs Used for Regional Anesthesia 

The quantities of local anesthetics 
for spinal anesthesia are relatively s P e , 
ing small compared to the amounts * ' 
for direct nerve blocking and infilt ra * , ° n » 
Reactions from the systemic efTects ® 
local anesthetics circulating in the blood 
therefore are extremely rare In oth« 
techniques greater quantities are used R®' 
actions are relatively speaking common 
Before proceeding with the discuss on ® 
the regional technique a summary of |h 
important local anesthetics will be net** 
sary In order to be of practical value t° 
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regional anesthesia a drug must produce 
adequate, intensive anesthesia that is rapid 
in onset and of sufficient duration to 
permit successful completion of the opera- 
tion In addition, it should not cause local 
irritation, should have low systemic 
toxicity and be compatible with vaso- 
constrictors The effective concentration of 
a local anesthetic vanes with the size of 
the nerve fiber The autonomic and 
sensor) fibers in a mixed nerve are smaller 
than the motor and are, therefore, af- 
fected first A blockade of the sensory 
and die autonomic fibers develops before 
the motor This apparent selectivit) dc 
pends on the fiber size, which in turn in 
fluences the case of penetration of the 
drug into the fibers Drugs penetrate non 
myelinated fibers more easily than the 
myelinated Penetration into large nerve 
trunks, since they have a larger surface 
and a denser perineural sheath, occurs 
more slowly than into small nerves Solu 
tions used for blockade of larger centrally 
located nerve trunks should be more 
concentrated than those for the smaller 
peripherally located branches Blockade of 
the nerve endings in the skin and sub 
cutaneous areas may be accomplished with 
still more dilute solutions Fifteen or 
twenty minutes often elapses before anes 
thesia is completely established when 
blocking large nerve trunks The ability 
of a drug to penetrate the membrane of a 
nerse fiber during induction of anesthesia 
is a physical factor that vanes with the 
molecular configuration of the drug 
Longer-lasting drugs diffuse more slowly 
and, therefore, have a longer latent period 
During recovery, when the concentration 
of the drug in the medium surrounding 
the nerve is reduced below the equilibrium 
level, the outward diffusion likewise is 
slow This apparently explains the varia 
tions m duration of drugs 
procaine Procaine, the best known 
and most universally used, is the safest of 
the local anesthetics Newer drugs appear 
gradually to be supplanting it Procaine 
is rapidly detoxified and eliminated Re- 
actions are mild when they occur and 
local damage to tissues is uncommon The 


maximum concentrations and volumes for 
nerve blocking or infiltration for the aver 
age adult are as follows 

2% not more than 50 cc m one hour 
{1 Gm ) 

1% not more than 100 cc in one hour 
(1 Gm) 

not more than 200 cc in one hour 
(1 Gm ) 

Procaine possesses no topical action and 
cannot be used to anesthetize mucous 
membranes Duration of anesthesia with 
procaine m a nerve block, averages 45 
minutes Two per cent solutions are re 
quired for blocking large nerve trunks 
such as are encountered in paravertebral 
and peridural block 1 per cent is satis 
factory for field block and 0 5 per cent for 
infiltration 

tetracaine Tetracaine (Pontocaine) 
is ten times more potent and more toxic 
than procaine It is the drug most widely 
used for spinal anesthesia It may be used 
for infiltration and nerve blocking Solu 
tions of 0 1 per cent are usually employed 
However, most workers prefer less toxic 
drugs One milligram of tetracaine is 
equivalent to 10 mg of procaine m anes 
thetic potency Duration of action of tetra- 
caine is almost twice that of procaine 
Epinephrine prolongs the block 60 per 
cent or more 

lidocaine Lidocaine (Xylocame) is 
extensively used for nerve blocking and 
infiltration It has a very brief latent 
period and produces immediate anesthesia 
when injected Anesthesia lasts one hour 
without epinephrine and two to three 
hours with epinephrine The volumes and 
strengths of solutions recommended are 
approximately half to two thirds of those 
for procaine in similar situations Lido- 
caine possesses striking ability to diffuse 
through the tissues The incidence of 
failures compared to procaine is reduced 
considerably because if by chance the 
needle is introduced at a distance from 
a nerve, an effective block may still be 
obtained because the drug diffuses over a 
wide area and may still reach the nerve 
The effects upon the motor nerves are 
more intense than they are with procaine. 
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ma > appear abrupt!) Pallor sudden!) ap- 
pears, followed b) s)-ncope, respirator) 
failure, and death In some cases the onset 
is slower and circulatory failure super 
\encs gradually The patient mav become 
drowsy and pass into a comalike state Re* 
actions of this type have been asenbedto 
idiosyncrasy or sensitivity That they ar" 
due to ov erdosage and a high blood Ic'd 
of the drug is well established Whc® 
hypotension is the chief manifestation * 
vasopressor such as ephednne or phenp- 

pnliriwn (V - 1 . \ . n lrdf pflflllSil 


vasopressor such as ephednne or phenp- 
ephnne (Neosynephnne) intravenous* 
counteracts the depression Should asystole 
be suspected, cardiac massage and arufc^ 
respiration must be instituted $ unu 
tancously without delay 

The central nervous system stimulation 
type of reaction is usually ushered m b ' 
excitement and disoncntation which arc 
quickly followed by convulsions and other 
symptoms of intense central nervous 
tem stimulation The prodromal signs x* 
frequently assessed lightly and term 
hystena The severity and duration 0 
the stimulation depends upon the pharma 


of the drug Convulsive mamfestatic 
may be fleeting and be followed b) < 
pression of the nervous system P ar 
ticularly when large amounts of the dm" 
are absorbed The patient then betom« 
comatose, completely depressed, and ^ 
velops circulatory and respiratory fad"^ 
Convulsions are controlled by the u ,tfa 
venous administration of an ultrashor 1 
acting barbiturate such as thtope 0 * 3 
(Pentothal), thiamylal (Suntal), or h^ 
barbital (Evipal) If none of these J 
available a short acting barbiturate * uf 
as secobarbital (Seconal) or pentobarbita 
(Nembutal) may be used The barbi- 
turate is slowly given intravenously 
quantities sufficient to control convulsions 
tne ultrashort acting barbiturates are 
more suitable for this purpose because 
they act qu.ckly and are more pol^ u 
Uarbiturates merely antagonize the stimu 
Jating action of the drug They do 
hasten detoxification or elimination 01 
local anesthetics They neither overcome 
the depressant effect on the circulators 
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system nor do they antagonize the para 
lytic phase of a reaction They are suitable 
only to control convulsions They do not 
neutralize’ the local anesthetics 

Regional anesthesia in any form should 
not be attempted without having available 
an ultrashort acting barbiturate, a v aso- 
pressor drug, syringes and some effective 
method of administering artificial respira- 
tion 

Pallor, tachycardia, tremor, and excite 
ment caused by combining epinephrine 
with local anesthetic drugs may at times 
be confused with the prodromal phases of 
a reaction Howev er, epinephrine does not 
cause disorientation, convulsions, and 
coma 

Field Block 

abdominal field block Abdominal 
field block is frequently used for poor risk 
patients The upper abdomen is inner 
vated by the last seven intercostal nerves 
which, at the costal margin, branch and 
supply respectively the skm, the sub- 
cutaneous tissues, the muscle layers, the 
fascia, and the parietal peritoneum The 
block is performed in one of two ways 
(1) A wall of local anesthetic may be in- 
filtrated along the costal margin from the 
xyphoid to the lateral border of the rectus 
muscle or {2) each nerve may be injected 
indirectly in the intercostal spaces The 
term field block should be reserved for 
the former and intercostal nerve block 
for the latter technique 

For field block mtradermal wheals are 
raised at the tip of the xyphoid at the 
tenth costal cartilage, and at the lateral 
border of the rectus at the level of the 
umbilicus A 5 or 8 cm needle, depending 
upon the thickness of the abdominal wall, 
is attached to a 10 cc syringe The m 
jection is commenced at the lowermost 
wheal by passing the needle through the 
superficial fascia, using 0 5 per cent pro 
came or other drug of choice of equivalent 
strength The needle is inclined toward 
the rectus muscle and introduced so that 
it pierces the fascia and the muscle A 
feeling of a break of resistance is noted 


when the fascia is entered The needle 
w then advanced 0 5 to 1 centimeter 
deeper, depending on whether the patient 
is lean or obese, and 2 cc of the local 
anesthetic solution is injected in this area 
The needle is withdrawn almost to the 
skm and reintroduced through the same 
layers in a fan wise manner and an equiv- 
alent volume is injected a number of 
times in both caudad and cephalad di- 
rections, so that a ‘wall ’ of local anes- 
thetic drug is deposited over a distance of 
4 or 5 cm along the costal border The 
needle is withdrawn and the injections are 
repeated in the same fanvvise manner 
through the remaining wheals along the 
costal margin so that each group of fans 
connects with the next and forms a con- 
tinuous wall The subcutaneous tissues are 
infiltrated also so that all the wheals are 
connected and make a continuous line 
from the xyphoid to the last mtradermal 
wheal The injections are performed bi 
laterally The wall of local anesthetic may 
be extended downward along the entire 
rectus muscle by raising wheals at the 
lateral border of the rectus below the level 
of the umbilicus as far as the pubic, if 
the contemplated operation is in the lower 
abdomen 

intercostal nerve block To per- 
form an intercostal block the patient is 
placed m the supine position and the skm 
is prepared m the routine fashion An 
mtradermal wheal is raised over the lower 
border of the 6th to 12th ribs along the 
posterior axillary line A 5 cm 22 or 24G 
needle is introduced through each wheal 
until contact is made with the lower 
border of the rib The soft tissues in the 
region of the puncture are directed down- 
ward with the thumb of the left hand 
until the point of the needle ts opposite 
the lower border of the rib The needle is 
inserted 0 25 to 05 cm beyond the lower 
border of the nb Paresthesias may be 
elicited if the wheal encounters the nerve 
Two cc of 2 per cent procaine or other 
drug of choice of equivalent strength may 
be used The intercostal nerve, artery, and 
vein lie in the intercostal groove, the vein 
being inferior to the artery and the nerve 
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being inferior to both the vein and artery 
A depth marker is placed on the shaft of 
the needle so that the needle will not be 
introduced into the pleural space 

Intercostal block or abdominal field 
block may be supplemented by sedation 
with thiopental or other thiobarbiturate or 
anesthesia with ethylene, nitrous oxide or 
light cyclopropane 

SPLANCHNIC BLOCK Splanchnic block 
may be necessary as an adjunct to inter 
costal nerve block, abdominal field block, 
local infiltration or spmal block when dis 
comfort is felt in the thorax The splanch 
nic nerves (the greater, lesser and least) 
arise from the 5th to 12th thoracic seg 
incuts i e greater splanchnic nerve passes 
from the thorax through the crus of the 
diaphragm and enters the semilunar 
ganglion These are bilateral The splanch 
nic nerves are accessible at the first lumbar 
vertebrae behind the crus of the dia 
phragm In a postlateral position on the 
nght side, is the vena cava and on the left 

m THe s P lanchmc cerves may he 

reached by two routes the extra abdominal 
or posterior and the transabdommal or 
anterior The posterior route i, used for 
he relief of mlra abdominal pain Dunne 
operation the transabdommal route is thl 

only feasible route «, , t wl] , b( . d(5crlb< . d 

‘ a " d '" ark * 'or the transabdommal 
oute are (1) l esser cursature of the 
stomach, (2) lesser omentum, (3) first 
lumbar vertebrae (4) the aorta, (5) the 
vena cava and (6, , hc hepatic anery 

the lefiTh , rC u“ 35 ,olIows 

with a ° b ° ' Iucr eenfiy upward 

ieb.lv , r ra f°c DraW the ’ stomach 

o .clThTf ,hc ,e " a " d dm ™» a "l 

tense the leaser omentum Palpate the 

Mu Tb!"" 7 °. n S" ,a ' 1 "!; ncur llic coel.ac 
axis Tim can be .dentified by 
non, P nee „,e , c , t lnd « finder T, ha, 
of tl r co . ntact ""h the anterior surface 
of. I, efimhimliar vertebrae I„,ec, 10 c? 

htSl' 1 r“ d '!r " na “" a a " d tetrad ,t 

literally Introduce the 22G needle at the 


radial side of the index finger and inject 
50 to 75 cc of 05 per cent procaine 
holding the needle firmly to avoid dis- 
placement Keep the needle on the radial 
side of the finger, never in the mid line or 
on the right side, to avoid trauma to the 
vena cava The needle may be displaced 
b> respiratory movements and enter a 
blood vessel Aspirate frequently during 
the injection 

PARAV FRTFBRAL LUMBAR BLOCK Bl 

lateral parav ertebr il lumbar block may h® 
performed for anesthesia of the pelvis an 
lower abdomen However, there is a good 
deal of overlapping between the lumhar 
nerves and the lower intercostal*, so that 
anesthesia is seldom adequate Discomfort 
is usually felt from exploration and use 0 
packs and retractors The block, therefore 
is seldom satisfactory 


Infiltration 

Infiltration anesthesia is frequently em 
ployed for poor risk parents One p<- 
cent procaine solution is us rnlly emplove 
In children and debilitated patients 
per cent solutions are effective Infiltratio 
is not always the best choice for poor 
patients because hypotension frequeni ) 
develops from the myocardial deprcs 5l ° n 
caused by the drug even before the °P €r *. 
tion begins Then of course the surg 1 ^ 
trauma superimposed during local aflC- 
thcsia is the same as it would be un e 
general anesthesia and m some cases ^ 
greater, particularly if anesthesia « n ° 

adequate 


Intentional Hypotension During 
Operation 

It has been known for some time that 
sympathcctomized animals withstand bem 
orrhagic shock for longer periods of * ,nl * 
than those with intact vasomotor system*- 
Tins principle appears to hold true w 
mans also Hypotension is deliberate' 
induced by denervatmg the vascular sv*| 
tem to minimize blood loss during surg 103 
procedures in which hemorrhage is tmt* 0 
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-ipalcd Denervation n accomplished by 
(1) inducing a total spmal block, (2) 
using a ganglionic blocking drug, (3) 
using a sjmpatholytic drug Some workers 
induce hypotension b) performing arten- 
otomy The vasomotor system remains in 
tact in this technique 
Arteriotomy consists of drawing blood 
Irom one of the radial arteries into a sterile 
receptacle containing an anticoagulant 
until the desired blood pressure drop is 
obtained The blood is retransfused when 
the need for the hypotension is over Since 
* r 'j SOmotor contr °I is not interrupted 
tne advantages of sympathectomy are not 
obtained when this technique is employed 
the two techniques generally used to in 
duce hypotension, total spinal block and 
ganglionic blockade, the latter is the 
simplest In present day methods two gan 
g ionic blocking drugs are used, hexame 
onium and a proprietary thiophamum 
derivative called Arfonad The Arfonad is 
ore extensively used in this country be- 
cause of us evanescent action The drug 
>s rapidly infused intravenously by the 
n p techmque Usually the blood pressure 
reduced to 80 systolic or less If allowed 
o remain below 60 mm Hg systolic for 
ny length of time the renal blood flow 
a y be impaired Obviously, since the 
circulation time is prolonged, thrombosis 
e cerebral, coronary, mesenteric, and 
o'ner vessels is a possibility Cerebral 
mage from local tissue anoxia, anuria 
n reactionary hemorrhage are other 
zar s of this method of anesthesia 
«lood must be replaced as lost since these 
a ients do poorly if a hypovolemia state 
Dnm °^f ^ le te chnique is designed 
■ i ar ‘ / to av <nd blood loss and to create 
oo less field when excessive oozing is 
ciea C1 ^ at ^L Artenal bleeding is not de 
timaf rnethod ls reserved for ex- 

Ion ma hgnant tumors or in benign 
conditions in patients in whom a lifesaving 
M»f Ul0n r C0U,C * not k e performed without 
in S fatal hemorrhage The hypo 
sion should not be maintained for more 
^ our » °therwise cerebral damage 
bra S r ° m lna< * et 3 uate perfusion of the 


Hypothermia 

Central nervous system depressants in 
activate the heat regulatory centers The 
body temperature of an anesthetized pa 
tient tends to become the same as that of 
the external environment In warm sur 
roundings hyperthermia develops, m cold 
hypothermia Under ordinary circum’ 
stances in operating rooms body tempera 
turc fluctuates 2° or 3° C below normal 
This decrease in temperature is rnsig 
nificant Drastic cooling can be accom 
phshed by external application of ice 
Hypothermia is a recent innovation in 
surgery The primary purpose of cooling 
is to decrease metabolism Temperatures 
ranging from 28° to 24° C are attained 
This reduction in metabolism is advan 
tageous for surgery during which the blood 
supply must temporarily be occluded 
through an area or in patients who have a 
low artenal oxygen saturation It may 
make possible an otherwise impossible 
operation in a debilitated subject The 
patient is cooled externally by immersion 
in a tub of ice water by wrapping in a 
special blanket composed of rubber coils 
through which ice water flows or by sur 
rounding the body with ice packs Internal 
cooling by circulating the blood through 
plastic coils or surrounding the heart with 
cold saline is used to a lesser extent 
Constant monitoring with an electro 
cardiograph, continuous recording of 
temperature with rectal thermometers, 
and periodic determinations of blood pH 
are necessary because serious irreversible 
physiologic disturbances may occur As the 
temperature falls below 30° C artificial 
respiration becomes necessary because 
spontaneous respiration ceases at 28° C 
Cardiac irritability increases markedly at 
24° C and ventricular fibrillation may 
occur Respiratory acidosis due to reten- 
tion of carbon dioxide, further enhances 
the cardiac irritability and increases 
the possibility of ventricular fibrilla- 
tion Forced ventilation is necessary to 
control the blood carbon dioxide tension 
Ventricular fibrillation is difficult to re 
verse once it occurs Shivering, because it 
predisposes to ventricular fibrillation, must 
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be avoided by having the patient ade- 
quately anesthetized Frostbite and fat 
"lonT* are posslble "clinical comphca- 

Coohng by the use of drugs alone, such 
as a combination of chlorpromazinc, 
descobSh' “ d me P en< l | ne, has been 
f, a ” bcd by l crlam Eur °pcan workers but 
t appeat, to he of doubtfuI pracl|cab , 

m» bf S'” r ,b,1 “ y *bat hypothermia 
n.1 , f va,ue m abdominal surgery 

a m luol Va,U ' 

M cIm?nno DISTURBANCE s 
CAUSED BY ANESTHESIA 

Acid Base Balance 
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both The inhaled percentage of o'cy r ® 
may be high enough to maintain foH 
oxygenation but ventilation is inadequate 
to prevent carbon dioxide retention The 
signs of hypercapnia arc variable and de- 
pend upon the susceptibility of the pah cn! 
to carbon dioxide Hypercapnia is l flt 
common during ether anesthesia because 
ventilation is as a rule increased bj the 
drug Sudden reversal of the hypercap" 11 
state may precipitate hypotension L' 1 * 
dencc exists that cardiac arrest may occur 
following this sudden change The I° n ' 
range effect of slight respiratory acido« 
unless allowed to persist, is not signifies 11 
Long standing respiratory acidosis eve” 
tually leads to difficulty and becomes f ° m 
plicated with metabolic acidosis 

Carbohydrate Metabolism 
Some anesthetic drugs have sigmfi** 1 " 
effects on the metabolism of carbohym? 
Ether and chloroform cause glycogen 0 ' 
which m turn results in hypergl)^ g 
There is considerable evidence that ^ 
caused by release of epinephrine and ,f c( } 
pathetic overactivity The rise m a , 
sugar is less frequent during ^ 

narcosis, cyclopropane, spinal ana 
anesthesia When anesthesia is compl* 3 
by anoxia, the rise is pronounced i 

Changes in protein metabolism ca ^ 
by anesthesia are per se of htt« ^ 
nificance The effects of surgery are 0 
greater significance The serum j|f 
and levels of nonprotein n , t ro s; rn ^ 
altered considerably by surgery but 
by anesthesia Data on the effects of 3 ^ 
thetics upon the metabolism of * ats 
meager 


Liver Function 


Patients who have had rtT^t **’ con,ent 
rxc «* nonvol-mlc an„ t K ° re,axanto or 


The writings on the effects of an^ 1 
upon the Jner are at times conm ^ . 
Although it is difficult to assess man 
these data, the bulk of the c!mi«« 
dence indicates that most anesthetics c. 
*pme transient impairment of hep 
function The effects studied are 
ability of liver to excrete dye* l ^ 
sulfalein), conversion of various sugar* 
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glucose, the ability to oxidize fats, detoxify- 
ing functions, and production of abnormal 
proteins On the whole the impairment of 
function is temporary and rev ersible and is 
not associated with symptoms of clinical 
significance Much evidence exists that the 
accentuation of liver disease may be 
avoided by proper preoperative prepara 
tion Such details as correcting the nutn 
tional status of the patient by supplying 
vitamins, proteins, and carbohydrates, 
avoiding halogenated hydrocarbons, at- 
tention to dosage of anesthesia and 
: proper anesthetic techniques such as main- 
i taming adequate ventilation, are impor- 
tant Nonvolatile drugs that are detoxified 
by the liver should not be used, so as to 
i avoid possible prolonged somnolence 

Renal Function 

Most general anesthetics suppress renal 
function and cause a decrease in urinary 
1 output Changes occurring during general 
anesthesia are of v ascular origin, pre- 
: sumably the result of a renal vasocon- 
tnction, rather than to a direct effect of 
' the anesthetic drug upon the nephron 
: Surgery presumably does not impose any 
further change During spinal anesthesia 
: there is little alteration in renal function 
if no hypotension develops During hypo 
thermia there is also interference with 
' tubular secretion and reabsorption Glo 
: merular filtration is reduced The tubular 
reabsorption of various electrolytes is 
Altered lor several days in the postopera 
tive period 

Effects on Adrenal Glands 

Certain of the metabolic disturbances 
associated with anesthesia and surgery, 
notably sodium retention and water re 
tention, increased potassium excretion and 
negative nitrogen balance, resemble in 
many ways those produced by hyper 
activity of the adrenal cortex For many 
years the activity of the adrenal gland has 
been associated with anesthesia An in- 
crease m both sympathetic activity and 
output of the adrenal hormones occurs 
with most general anesthetics Existing 
data on blood corticosteroid levels, scant 


as they are, indicate that there is an in- 
crease during anesthesia This increase, 
however, is small compared to the in 
crease caused by operation Patients who 
have been under treatment with cortisone 
or ACTH before coming to operation may 
have a depressed adrenal cortical function 
and may fail to respond to stress stimuli in 
the usual and normal fashion A shocklike 
state may develop during operation unless 
the same or increased dosage of the hor- 
mones is given prior to or during the pro- 
cedure This hypotension appears to be 
irreversible and does not respond to fluids 
or vasopressors unless intravenous hydro 
cortisone is used also 

REFLEX ACTIVITY DURING 
ABDOMINAL SURGERY 

Reflexes are activated by handling of 
the viscera during abdominal surgery that 
affect both the circulatory and respiratory 
systems These reflexes are seen more fre- 
quently during general than during 
regional anesthesia and m upper ab- 
dominal more than in lower abdominal 
operations Various names have been 
given to these but they are most often 
designated as the celiac plexus reflex or 
the Bruer Luckhardt reflex This reflex 
activity is not a consistent occurrence, 
either jn frequency or intensity For this 
reason these have eluded description and 
classification One of the prominent and 
almost consistent manifestations of this 
reflex activity is adduction of the vocal 
cords, which gives rise to a partial laryn 
geal spasm This spasm is more frequent 
when such anesthetics are used as cyclo 
propane and thiopental (and other thio 
barbiturates), which manifest some 
spasmogenic activity The spasm is laryn 
geal as a rule but it may also be bronchial 
Ventilation is impaired from the partial 
obstruction The movements of the 
diaphragm are spasmodic and jerky and 
interfere with the operation The inade- 
quate ventilation interferes with the 
absorption of inhalational anesthetics Re- 
laxation is poor Usually the spasm is more 
frequent and severe in upper abdominal 
surgery 
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These reflexes are caused by traction 
upon any organ but they occur more often 
When the structures of the bthaty system, 
the stomach the spleen or diaphragm are 
manipulated Endotracheal intubation 
solves the problem by holding the vocal 
cords apart The endotracheal tube does 
not soke all the problems, howescr When 
hiopental is used alone or combination 

v. h nitrous ° x ,d e and „ musc]o rc]a 

he “ ““ arC obtu "d'd Thus 

the laryngeal spasm is avoided but bron 
oalspasmst" 1 ," develop In addZ 
to the laryngeal and branch, al spasm a 
hypotension and bradycard.a are a pan ol 
.T HC h>P ° tenS,0n « character^ 

fatrlv w,„ a m SySt °^' C 11,0011 pressure a 
lairly well maintained or slightly de 
creased diastohc pressure, a narrar.Ltl 
the puke pressure, and bradycardia The 
r <lrom ' ! •**»' wthout 

debilitated 'wtth ™ 

potcnsion usually an nears , The hy 

and the W p^“'“ 
intras cnous use ol 05 or 04 ’ , t 

drug Howeipr .r i , ol tl,e 

disease of the’ cardie** 0 T”** ° r S ° me 

agarn When th » t ^ prcssure falls 
manipulations m , >1 ’. otens,on 15 due to 

sympathomimetic amine^aD^" 11 * ‘J* 

mf >rc effective WU * appear to be 

does not Xnj f C “T* P"*™* 
should suspect a hypcnofcm 8 t,lcrap > r one 

"-ap 1 r„,„fcferr„?s h 

VOMITING AND RFCUUGITATION’ 

:£S=~“p.'~r 


difTerentiate between vomiting and regur 
gitation The terms are incorrectly often 
used synonymously The difference be- 
tween them is important, particular) in 
respect to prophylaxis Vomiting is 
active response requiring voluntary effort 
Regurgitation is passive and involves no 
voluntary effort Regurgitation is not nec 
essarily associated with activity of the 
vomiting center It often occurs when the 
vomiting center has been inactivated bv 
anesthetics The fluid content of the stow 
ach passes along the esophagus as the 
cardiac sphincter relaxes, when the storo 
ach and intestines are manipulated durro' 
operation, or from effects of gravity when 
the patient is tilted Such regurgitation p 
often massive, occurs silently, and withou 
warning Regurgitation may occur dun"? 
light or deep anesthesia The anestheti- 
» often unable to prevent it Aspirat 10 ™ 
into the trachea results unless the P al ‘ e j 
is intubated with a cuffed endotrache 
tube Vomiting usually occurs when aw* 
thesia is lightened inadvertently or dehber 
ately from the third to the second stag* 
The vomiting center is depressed by a 11 ® 
thetics Therefore, a patient in surgi ^ 
anesthesia cannot vomit and will n ° 
vomit if anesthesia is maintained at a c ° n 
stant level 

Stimuli that may cause vomiting *** 
relayed to the medulla from many a * 35 
of the body Therefore, vomiting and as- 
piration may occur in conscious patic n 
undergoing surgery with spinal or I 
anesthesia Some physicians erroneously as- 
sume that a conscious patient cann ° 
aspirate because the pharyngeal and lary 11 ^ 
goal reflexes are active The patient beifl 
operated upon is in the supine posit 10 
restrained, often has obtunded refl exes 30 
often cannot lift his head to prevent as- 
piration The writer has seen this occ 
This catastrophe is most apt to occur dur 
ing operations for intestinal or p > l0 , 
obstruction with retention No type 0 
anesthesia assures immunity from this & 
tastrophe Acutely iU, scmicomatosc 
called ‘toxic” patients have obtunde 0 
laryngeal and tracheal reflexes They &T 
aspirate, whether or not they are unde 
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- the influence of a general anesthetic The 
h patient with a full stomach invariably 
attempts to vomit when anesthesia is in 
duced irrespective of the type of anes 
thetic used The wisest course to follow in 
managing such patients is to defer opera 
tion whenever possible No rule of thumb 
can be applied in regard to the number of 
hours one must wait for the stomach to 
empty Such measures as using emetics or 
gastric lavage are rarely effective m com 
pletely evacuating the stomach In the 
event an operation cannot be deferred and 
general anesthesia is necessary one should 
employ a technique that allows a rapid 
induction and the use of a cuffed endo 
tracheal tube Cyclopropane or thiopental 
with a muscle relaxant to facilitate rapid 
intubation is best suited for the purpose 
Ether or other drugs may be added later 
if necessary 

Regurgitation and aspiration into the 
trachea may occur silently and unknown 
to the anesthetist Tins 1 as been demon 
strated by introducing dyes into the stom 
ach preoperatively and identifying them in 
the gastric contents in the pharynx and 
the trachea at the conclusion of anesthesia 
Some of the factors favoring silent regur 
gitation are as follow's (1) Difficult or 
prolonged inductions (2) The presence 
of the stomach tube Perhaps the stomach 
tube prevents snug application of the face 
piece and anesthesia may be technically 
more difficult because of the leak that 
develops at the mask (3) The head up 
position Patients m the head up supine 
position aspirate more frequently than 
those in the head down The supine head 
down position is always preferred when 
vomiting is anticipated 

ENDOTRACHEAL INTUBATION 

No refinement in modem medicine has 
added as much to the safety of anesthesia 
as has endotracheal intubation Intuba 
tion is not absolutely mandatory for 
abdominal surgery but it does much to- 
ward providing safe anesthesia and ideal 
operation conditions There are a number 
of reasons vvhy the endotracheal tube is 
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desirable ( 1 ) As has been mentioned, one 
important function of the endotracheal 
catheter is to prevent laryngeal spasm 
When the peritoneum is opened and trac 
tion is made upon the viscera or in pelvic 
structures laryngeal spasm results (2) An 
endotracheal catheter properly introduced 
prevents aspiration of vomitus or regur 
gitated gastric contents (3) Obese in 
dividuals and others in whom the airway 
is difficult to control can only be safely 
anesthetized with an endotracheal tube in 
place The tube may be introduced with 
topical anesthesia with the patient awake 
(4) The tube is mandatory when muscle 
relaxants are used continuously through 
out the operation (5) It is also manda 
tory when controlled or assisted respiration 
is necessary 

CONTROLLED RESPIRATION 

It is common practice deliberately to 
induce an apnea and maintain respiration 
artificially during general anesthesia This 
is desirable during abdominal surgery be- 
cause it facilitates the procedure by pro- 
viding a quiet abdomen The anesthetist 
inflates the lungs by rhythmically and 
intermittently compressing the breathing 
bag of the apparatus Expiration is pas 
sjve This procedure is called controlled 
respiration Endotracheal intubation is 
necessary safely and adequately to execute 
controlled respiration The apnea is in 
duced by using a drug that depresses the 
respiratory center usually a nonvolatile 
drug such as morphine or meperidine m 
combination with cyclopropane The over 
distention of the alveoli by the pulmonary 
inflation excites the Henng Breuer reflex 
which inhibits inspiration In addition a 
hypocapnia develops from the manual 
ventilation that is an additional factor to 
the dev elopment of the apnea The apnea 
k difficult to produce with ether Some 
anesthetists produce apnea by curarizmg 
the patient and causing total muscle pa 
raljsis 

The effect of increased pressure on the 
airway for long periods leads to a reduc 
tion in cardiac output by interfering with 
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the venous return to the heart Patients 
whose circulatory status is within normal 
limits w ithstand intermittent positive pres 
sure breathing much better than those 
who ha\e cardiovascular disease In turn 
patients who are chronically ill and who 
have a decreased blood volume deh>dra 
tion or anemia may develop hypotension 
and cardiac failure as a result of pro 
longed controlled respiration particularly 
if it is done in a hit or miss fashion 

TREMEDICATION 


hazard involved in using this combination 
because the phenthiazine ataractics are 
sympatholytic and often cause a difficult 
to reverse hypotension as soon as or 
shortly after anesthesia is commenced. 
Patients should be given secobarbital 100 
mg or pentobarbital 100 mg for night 
time hypnosis the evening before opera 
tion 

ANESTHESIA IN INFANTS 
AND CHILDREN 


Thera u no single best way to premedi 
cate a preoperative patient Preanesthet.e 
medication techniques are a matter of ,n 
dividual prefercuce Actually prcmcd.ca 

and k P n' ‘ he anes,hel 'C procedure 
and should therefore be selected by the 
anesthetist An) thing more than a general 

yould ' b" baS n C °" CeptS ° f ,h<! =“ b )"' 

would be superfluous The purpose of 
prcmcdication is fourfold (n To obtain 

me £ ! : da, r c <2 > *° <*•»■» .ntS." 

theUL nlh" * h ' ' Veak anes 

tnctics such as nitrous ox.de (31 to 

minimize secretions and (4) for prophy 
lax s to counteract undesirable s.de effects 
of the anesthetic such as vagal stimula 
^increase in card.ac irritability and 

As a general routine the writer „,.„r 
a narcotic such as morphine (10 

’.rnTnurj.”! 0 ,0 ° "«>» 
=--rnfis d “r 

"ith intravenous h\ r u . 1 narcos,s 

narcot.cs The writer^fimbn ““ te,d ° f 
P r nor when mhZ , narcotics su 

med Ibc indue,,! are 

anesthesia arc smnntk ' '“""•"lance of 
'».l.turi,e,^k“?" parent, e, and 
tranq i I OT „ , v |, .'T' 1 ’ Pkenthiaanc 


Basically the problems of anesthesia (of 
abdominal surgery in infants and children 
are similar to those of the adult The re 
quirements for relaxation and the diffi 
culties owing to reflex activity are the 
same Anesthesia for all types of surgeiY 
is more difficult and hazardous in end 
dren The size of the infant and th c 
ferences in physiology from that of l" c 
adult make anesthesia more comply 
Infants and children are unable to ' ' lta 
stand ev en brief periods of anoxia or car 
bon dioxide excess Fluid and electroI) te 
disturbances that accompany surgical d * 
eases of children complicate problems 
anesthesia still more 

Regional anesthesia is usuatlv unsats* 
factory in infants and small children 
cause they are psychically unsuited for ,t- 
Vanoi s block procedures are difficult 1° 
induce m children since thc landmarks are 
not as discernible as they are in a ^ u ^ 
General anesthesia therefore is ,,sU3 .' 
selected Ether and cyclopropane are 
drugs of choice Endotracheal intubal ° n 
obviates reflex spasm and assures an a c* 
quate airway Larger children are m* n 
aged like adults depending upon their s & 
psychic make up and ability to coopera 
Above the age of twelve most of the pr° 
lems are managed as they would be w * 
adult 


SPECIAI PROBLEMS 

The basic principles mentioned m 
foregoing paragraphs apply to all v 
phases of abdominal surgery There a 
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however, special features of surgery of 
certain of the organic systems that merit 
some detailed discussion 


Surgerj of the Biliary Tract 

Patients undergoing biliary tract surgery 
are frequently middle-aged, obese, short 
in stature, with short necks and thick 
abdominal walls Hypertension, diabetes, 
or other degenerative diseases are often 
present If the disease is inflammatory, 
‘ever, leukocytosis, dehydration and jaun 
dice may be present The abdomen may 
be rigid Adequate exposure is difficult to 
obtain, therefore complete muscular re 
taxation is necessary Adhesions may be 
present, which makes the operation diffi 
cu t and adds to the operating time 
‘-'holecystograms may be required during 
operation The x-ray apparatus precludes 
me use of flammable anesthetics Traction 
on the mesenteries and other biliary tract 
structures initiates reflex activity 
Many surgeons demand spinal anesthe 
sia tor upper abdominal surgery because 
u affords excellent relaxation Traction 
upon the upper abdominal structures 
causes pam impulses to pass in a retro- 
gra e manner along the sympathetic 
chains into the cord above the area of 
lockade The patient experiences pain in 
he shoulder, the neck, or the chest This 
iscomfort is difficult to eliminate unless 
e spinal anesthetic is supplemented with 
some form of general anesthesia These 
manipulations also initiate nausea and 
vomiting^ which hamper the surgeon con 
si erably Other objections are listed un- 
cr spinal anesthesia in the beginning of 
‘he chapter 3 

For good risk patients, cyclopropane m- 
ratracheally combined with a muscle 
relaxant is a good choice A basal of thio- 
^ enta may be used for induction Ether 
rnay be adc * e d if necessary Should cyclo 
propane be contraindicated, ether intra- 
racheally preceded by nitrous oxide may 
re used Muscle relaxants may be added 
needed The triple combination of m 
rous oxide, thiopental, and a muscle 
eiaxant is suggested as a third choice 


Endotracheal intubation is necessary for 
biliary tract surgery, not only to provide a 
patent airway but to prevent the jerky, 
spasmodic respiration caused by traction 
reflexes Field block or intercostal block 
combined with light cyclopropane or m 
trous oxide anesthesia is used for surgery 
for poor risk subjects Field blocks supple- 
mented with a splanchnic block to obtund 
visceral pain and reflexes may also be 
used Some surgeons prefer infiltration in- 
stead of blocks When employed by skill 
ful, gentle operators such a choice may be 
justified but in the hands of unskilled 
operators the trauma inflicted is great 
Chronically ill, jaundiced, emaciated 
patients undergoing surgery for cholecysto 
gastrostomy and similar palliative proce- 
dures are unable to withstand prolonged, 
formidable surgery or deep anesthesia’ 
Light anesthesia using cyclopropane in- 
tratracheally is satisfactory If not feasible, 
field block or intercostal block combined 
with nitrous oxide, ethylene, or light cyclo- 
propane may be used Nonvolatile drugs 
such as thiopental, the narcotics, and 
muscle relaxants should be used sparingly 
or not at all, particularly if the jaundice 
has been long standing 

Gastric Surgery 

The status of patients undergoing gas 
trie surgery vanes considerably Many are 
chronically ill and poorly nounshed with 
anemia, low serum proteins vitamin de- 
ficiences, electrolyte imbalance weight 
loss, and gastric retention Preoperative 
administration of blood, proteins, elec- 
trolytes, and so on is an important part of 
the preparation of sucli patients 
Traction reflexes are a problem also 
Retention may be present, particularly if 
the pylorus is obstructed A stomach tube 
is usually necessary Some anesthetists after 
evacuating the stomach remove the tube, 
before commencing anesthesia, to simplify 
induction and maintenance and to reduce 
the possibility of aspiration Operating 
time is an important consideration, par- 
ticularly when regional anesthesia is used 
The problems and choice of anesthesia are 
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biliary tract ^° r sur S er Y of the anesthesia may be used for poor nsl pa 

Patients undergoing vp> t tients Light cyclopropane anesthesia nil 

hemorrhage usually are ^ or in hItration of the rectus muscle with 1 F r 

shock The selection of anp«rh aVC a 660 10 cen ^ procaine is also preferred by some 
differ from that for other 065 n ° l sur g e °ns This combination works adorn - 

»f the blood pressure is S j r ^ er ^ a kly Muscle re lax ants are best avoided m 


shock The selection of a Cen in cen * P r °caine is also preferred by some 

differ from that for other 065 n ° l sur g e °ns This combination works admir 

»f the blood pressure is S j r ^ er ^ a kly Muscle relaxants are best avoided m 

deficiencies in blood vninl t 1Ze and poor risk subjects undergomg upper ab- 

£ 3 £ o-.tr.r 1 


ma y be used fie,d blocks Vagotomy may be performed with tl 

risk exsaneuirmr 0mi sur S er y in poor l yP e anesthesia recommended for & 
spinal or deep ethe Pat,e !‘ ts The use of ‘[ectomy The principles are identical ar 
bination of a 6 W anest besia or the com l ^e same contraindications apply 
Pental is not a "d th.o 

bleeding has beenTT fa pro,on S e d Es °pbagogastrectomy 

mk p„S s be U!ed for extremely T, ‘ e management of anesthesia h 

esophagogastrectomy depends upon * 

Gastrostomv surgical approach The transthoracic ap 

proach followed by the abdominal ap 
Gastrostomy „ usua ii v „„ , , P r °ach may be used or the abdonnna- 

obstruction is present S urh med wl,e " sometimes is followed by the thoracic ap 

be dehydrated emaciated ma >’ proach Endotracheal cyclopropane or e) 

onal deficiences Whm the e nu,n c, opmpane ether is the usual choice it 
acute and the physical . I? >' > h oraac approach is used If cyclopropM' 

anesthesia , s managed m ,h ' ’ “ S °° d “ c °ntnund.cated ether intratracheal) 

" cr as that f or 0 f h same man preceded by ratrous oxide may be use 1 


acute and the physical ,t? b c "™ 15 thoracic approach is used If cyclopropss 
anesthesia , s managed m ,h ' “ S °° d “ “ntniindicatecl ether intratracheal 

"" a ’ ’>“> for other onera„ !am ' , man P r '"<led by mtrous oxide may be 

npper abdomen The posllbihtv ot °' K ! UScl<! "'aaams may be used to <*“ 

of regurgitated stomach ? “ P " a adequate relaxation Nitrous oxide com 

™ ‘ U borne „md ma ,* “ntents bined ,„,h a basal of thiopental and 1 

cyclopropane ether, „ r th a cj"! ,racheal mus cle relaxant ,s selected if a cauteiy • 

nitrous oxide thiopental and °" °' ^ E »dotracheaI intubation is necessan 

cnoline mav all uJ .. , _ anc * succinvl became -cc.-urd o' 


cyclopropane ether, or the comh 301 ” 1 mUScIe relaxant ,s selected «f a cautery 
nitrous oxide thiopental and °" °' ^ E "dolracheaI intubation is necessai 

sickle al1 •* used In ’“l 1 becai "e pos.tne pressure and assisted' 

or nlrV" 1 P at| ents loe a ] C 'j" c ' controlled respiration are required for d 
or field block „ preferred anesthesia open chest 

Gastroenterostomy Perforated Viscus 

managed” 13 kor Kasboenterosinn, dhc patient with a perforated viscus 1 

od.” ™,'" ,hC “ ' V “ hout exception acutely .11 Often <ud 

"on is^Sf oPerabons If py1 oric ‘u . f ° r P*! 1 '™ are m shock in extreme P»* 
"on arc^f"' prccau bons again,, a,!?' deh >d ra 'ed or comatose The abdomen r 
emaciated T,T5' Tl " ^ r»7 I" 1 r ® d “ d >x>ardl,ke Overronun' 

signs of „„ and shmT’h ' b ° ard '‘ k e "Srd'ty .» not a simple mat 
condition of deficiencies When dT IT Sur S e °ns ask for spinal anesthesia 

cloiem me L r Pa,, '"‘ ■> V«S £ ^ cau * «tey think tenis of tl c reIa-» 

Rt«rcctomy U,CKo 01, *bnctl for th« ** afTords However, spinal 

I'eld block or |nt ' ' ar> tract larger, ‘‘ not a S°°d choice in acutely 

»<* n„ riH „ J '" e' c "’tal h loc k comb ^ lf „ ,, aic been .» 

bx.de hght cyclopropani* m Cyclopropane intratracheal!/ “ 
ropane „ h „ coml)mcd ui|h ^ nJxant u 
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preferable Nitrous oxide with a basal of 
thiopental is a less desirable choice 

Pancreatic Surgery 

Patients with pancreatic disease are 
usually chronically ill and show signs of 
anemia, emaciation, and cachexia as a re- 
sult of digestive disturbances Jaundice 
may be present Anesthesia for pancreatic 
surgery is managed in the same manner 
as that for biliary surgery and other upper 
abdominal operations, bearing in mind, of 
course, that such procedures are long and 
time-consuming The reflex activity, diffi- 
culties in obtaining relaxation, and other 
technical problems of anesthesia arc sun 
Jar to those for gastrectomy and biliary 
tract surgery 

Splenectomy 

Anesthesia for splenectomy is similar to 
that for biliary tract and gastric surgery 
Exposure is not easily obtained, therefore 
extreme relaxation is necessary Splenec 
tomy for traumatic rupture, for blood 
dyscrasia, for fibrosis may be complicated 
by shock from hemorrhage Techniques 
that may be complicated by anoxia or 
hypotension are not used Spinal anes 
thesia is objectionable for the same rea 
sons it is objectionable for bibary and 
gastric surgery Cyclopropane intratrache 
ally combined with a muscle relaxant or 
ether is the best choice under these cir- 
cumstances The tendency to bleed in 
blood dyscrasia concerns both surgeon and 
anesthetist The anesthetist avoids instru 
mentation with airways, laryngoscopes, 
needles, and catheters, otherwise uncon- 
trollable hemorrhage may occur 

Intestinal Operations 

The selection of anesthesia for mtes 
tmal surgery, whether it be the large or 
small bowel, is the same as that for gastric 
and biliary surgery with one exception 
there is less objection to spinal anesthesia 
Most intestinal resections, enterostomies 
and enterotomies may be performed ade- 
quately with spinal anesthesia Cyclopro 


pane or ether intratracheally may be 
used if spinal anesthesia is contraindicated 
or undesirable A muscle relaxant may be 
necessary as an adjunct especially with the 
cyclopropane The combination of nitrous 
oxide and thiopental with a muscle relax- 
ant may also be used although it is a less 
desirable choice In poor risk subjects, 
intercostal or abdominal field block com 
bined with light cyclopropane, ethylene, or 
nitrous oxide anesthesia may be used 

Intestinal Obstruction 

Laparotomy for the relief of acute mtes 
unal obstruction presents difficulties for 
both the anesthetist and the surgeon, par- 
ticularly if the obstruction is * late ’ The 
patients are acutely ill, distended, and 
dehydrated Disturbances of blood elec 
trolytes, shifts in acid base balance, and 
disturbed renal function are often present 
Fecal vomiting and shock are common 
The surgeon is hampered by the distended 
and dilated loops of bowel The anesthetist 
is confronted with the problems of regur 
gitation and aspiration and providing 
adequate relaxation 

For late” obstruction general anes- 
thesia with insertion of a cuffed endo 
tracheal catheter is mandatory The tube 
maybe introduced with the patient awake. 

If this is not possible, a rapid induction 
with cyclopropane or thiopental intrave- 
nously and a muscle relaxant to facilitate 
intubation is the next best choice The 
cuff is promptly inflated Ether may be 
added or a muscle relaxant may be used if 
the patient is not relaxed Spinal anes 
thesia should be avoided Patients with in- 
creased infra abdominal pressure from any 
cause do poorly under spinal anesthesia A 
precipitous hypotension that is difficult to 
reverse and does not respond to vasopres 
sors may lead to cardiac arrest In ad- 
dition, regurgitation and fatal aspiration 
may occur The use of local or spinal 
anesthesia does not assure against aspira 
tion, even though the tracheal reflexes are 
active, because the patient is m the prone 
position and cannot help himself 

Spinal anesthesia may be used for early 
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Intra-Abdominal Suppuration 

Intra-abdominal abscesses may occur 
anywhere but are usually located in the 
pelvis or in the subhepatic or subdiaphrag 
matic area Infections of the genitounnarv 
particularly* e< ^ ua ^J r as satisfactory, tract S lve nse to abscesses in the upper 
uncertain and tb ^ f atus of the patient is quadrants, appendicitis in the cecal area 
Rastrir 6 ,S ree of intestinal and and perforation of diverticulae in the si" 

tation unknown mold area Perforations of the stomach or 

.. gallbladder and rupture of abscesses in the 

eostomy and Cecostomy * lver from amebae and pyogenic infection 

Relief of oh S lve rise to abscesses in the subdiaphrag 

ileostomy or cermt “"L aUem P ,ed by ma '<c area on either the left or right side 
too ill to underco en th e patient is Patlcn ts who have intra abdominal sup 
maj be perform? ° rator y laparotomy puration are usual!) acutely ill Signs of 

p or patients in ™ J V,t ” l 003 ' anes thesia se P s,s . fever, and leukocytosis are present 

inhalation anesthL?* .“^tion, *P«nal or and s uch patients are often referred to as 
«»? i»- -i . - toxic Dehydration, electrolyte disturb* 
ances, acidosis owmtr to vomiting, and w 


■nhai'anon " n ^ spmal or 


Colonic Resection! 


. , .^aKOcyiosis aic p— - - 

and such patients are often referred to a 
toxic Dehydration, electrolyte disturb- 
ances, acidosis owing to v omitmg, and m 
ability to eat are present Since they are 
acutely ill these paticnts cannot undergo 
formidable surgery or extensive mampu'a 
tions The usual procedure is expIorati° n 
for incision and dm.nn™. «f the abscess 



Pental, and a muscle roll.? 1 m 'claxat,„ n most of the time Ether me) * 

in poor „, k subicct! Ln'm u!ual E"* '> d »P™pane ts contraindicated 

iocal anesthesia may ^ ”' W bloc >- »r Muscle rclaxants may be used cautious 1 ' 

Combined abdommoner?. i “ ad J unct » to cither drug The combats 

arc ’ " ,dl few exceptions r f re * ect,om tlon of thiopental, nitrous oxide, and 3 
procedure, usually pcrfomS t ' Y , °"S muscle rcla ™"> « a less desirable choice 
of new growths or scarred e,c,sl ' >n and contraindicated svhen the patients are 
Patients are middle-aged nr r Mo, ‘ “' erel !' H Marked depression of reipW 
a W group Shock and bLd , "" °’ dcr "°" 1nd sl »w recosery in the postoperatt'* 

Spinal anesthesia „ mV.?. f- P l"° d S “ m “™™»> these pa"'"“ 
meat surgeons Dibucamc (nV"" bj ' ' V,, ' n lbes,! d ™S> are used The use of 
eomlimed ssitl, epmephrme b! T"' 0 ""’ T “oesthesia „ adwsed only when the 
) lt,n m, 'tluKl may be used , ! s,n S fc abscesses arc in the lower abdomen m the 
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laiient who is m fairly good conditio 
* le * d block and local infiltration m3) 1 
U< f d ,n poor risk subjects or in those & 
'vhom the abscess is superficial, well ^ 
Ucd > and «»s«!y accessible 


* ower Abdominal Surgery 

Anesthesia for lower abdominal lurgr* 
o?s not differ remarkably from that f° f 
ipper abdominal surgery except that thert 
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is lmic or no objection to spinal anesthesia 
Although relaxation of approximate!) the 
same degree is required, it is obtained with 
greater ease 

As m upper abdominal surgery, the 
physical status of the patient varies with 
the surgical disease Some patients arc in 
excellent condition Others may have ane- 
mia jaundice, sepsis, and other symptoms 
or there may be other complicating dis- 
eases Traction reflexes also occur during 
operations m the lower abdomen but they 
are not as frequent or as troublesome as in 
upper abdominal surgery Nausea, vomit- 
ing, and regurgitation may occur partic- 
ularly when dealing with intestinal 
obstruction, wound disruption, volvulus, 
peritonitis, or other acute abdominal con 
ditions As in upper abdominal surgery, 
electrolyte imbalance and other biochcm 
ical disturbances may be present, partic- 
u ar y if there has been previous 
interference with nutrition or protracted 
vomiting or dehydration 
Cyclopropane combined with a muscle 
relaxant is used to a large extent for 
surgery of the lower abdomen If cyclo 
propane is not desired, ether may be used 
or may be combined with cyclopropane A 
muscle relaxant is not necessary as a rule 
°wing to the potency of ether A basal 
narcos^ of thiopental may be used prior to 
me inhalation anesthetic The combma 
ion of nitrous oxide, thiopental, and a 
muse e relaxant is commonly used but is 
a 'ess desirable choice Whether or not an 
m ratracheal catheter is used depends upon 
he ease of maintenance of the airway 
n obese patients its use facilitates anes 
mesia Spinal anesthesia is ideal for lower 
abdominal surgciy, ,f the patient is psy 
caHy suited for it Field block or inter 
costa block combined with a splanchnic 
oc may be used for poor risk patients 


relaxant in suitable Wound disruptions 
arc often complicated by intestinal obstruc- 
tion The possibility of regurgitation and 
of aspiration should be considered These 
patients therefore, should be examined 
closely and if evidence of intestinal ob- 
struction exists, should be managed in the 
same manner as those with intestinal 
obstruction 

Hernia 


Evisceration 

Resuturing for dehiscence and eviscera- 
s n . a Jf best done with inhalation anesthe 
xa hen the patient is in poor condition, 
j man y arc, local anesthesia may be 
* quate * n patients in good condition, 
yciopropane combined with a muscle 


Hernias are usually inguinal, femoral, 
or incisional Inasmuch as most hernial 
sacs usually are extensions of the peritoneal 
cavity and the sac contains intestines, 
omentum and other viscera selection and 
the management of anesthesia are essen 
tially as described for abdominal surgery 
in which the peritoneal cavity is entered 
Patients may be in any age group Many 
are infants and children who have con 
genital weaknesses that become manifest 
shortly after birth, others are young or 
middle-aged who develop or have an ag 
gravation of a hernia owing to trauma 
from their occupation, and still others are 
old persons whose tissues have become 
weakened so that herniations develop A 
moderate degree of relaxation is required 
for repair of hernias in the lower abdomen 
Considerable relaxation is needed for re 
pair of incisional hernia The peritoneal 
cavity must be entered when incisional, 
epigastric, or umbilical hernias are re- 
paired Anesthesia for incisional hernia 
therefore differs in no way from that rec- 
ommended for upper abdominal surgery 
Usually patients develop hernias as a 
result of their occupation and are males 
in good physical condition The average 
duration of operation for inguinal and 
femoral herniotomies is between one and 
two hours There is little blood loss or 
trauma Traction reflexes manifested by 
laryngeal spasm from tension on the cord 
or the sac may occur under general anes 
thesia but are absent during spinal or 
local anesthesia Spinal anesthesia is ideal 
for this type of surgery m adults If not 
desired, cyclopropane combined with a 
muscle relaxant may be used Ether pre- 
ceded by nitrous oxide is suitable, also. 



76 


ABDOMINAL SURGERV 


cyclopropane is not desired The com 
binatton of thiopental nitrous oxide and a 
muscle relaxant may be used also Local 
anesthesia is satisfactory m skilled hands 
Many operators feel that the distention of 
the tissues by the local anesthetic solution 
distorts structures and may contribute to 
improper repairs and subsequent recur 
fences Local anesthesia is frequently se 
lected in the older poor risk subjects 
1 he anesthetic management of patients 
with strangulated hernias differs from that 
m patients with a simple hernia Local 
infiltration anesthesia may not gne ade 


quate relaxation for reduction of a stran 
gulated viscus and is rarely used Spinal 
anesthesia gives excellent relaxation but 
the patient s condition may be impaired 
by dehydration distension hypovolemia 
and electrolyte changes so that spinal anes 
thesia seems less desirable than the mhala 
tion agents discussed m the section on 
intestinal obstruction Adequate preopera 
tive preparation and systemic support are 
of prime importance m patients wtth 
strangulated hernia as in all others re- 
gardless of the type of anesthesia that is 
used 
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general aspects 


Hii» 0 i Sl °^ ratl%e care s h° u ld begin imme 
aiateJy aft®,- completion of the operation 
f f " the P a,,ent is being readied for trans- 
un J n S. the °P eratlve suite to the recovery 
,n u the anesthesiologist should remain 
m attendance and, in addition to attend 
S to the tracheobronclnal toilet and 
Wtubation of the patient, if endotracheal 
, ctaation has been employed, he 
ou be consulted with reference to the 
patient j condition as tvell at to the medi 
a ion transfusions, and other fluids that 
Q_ r , e adm] mstered during the operation 
n £ Y utilizing this assistance m assessing 
ne balance between fluid loss and replace- 
be form” a PP ro P nate postoperativ e plans 


, numerous recent medical advances 
ve had a tendency almost to stereotype 
ostoperative care of the average patient 
e er P r eoperative e\ aluation and prep 
rrarJ 10 ’ 1 ’ sa ^ er me thods of anesthetization, 
of il 3 j Cess to almost unlimited amounts 
Do i am * ever lncre asmg numbers of 
"■ erful antimicrobial agents against 
anc ^ potential infections have per 
steady extension of the surgical 


horizon with ever-decreasing morbidity 
and mortality rates 

Although it is a tribute to the attain- 
ment of such diagnostic and technical 
proficiency that the probable postoperatn e 
course of most patients can be predicted 
with a high degree of accuracy at the 
conclusion of an operation, it is imperative 
that each patient receive individual con- 
sideration of each phase of his postopera- 
tive care Failure to adhere to this precept 
would subject some patients to unnecessary 
treatment on the one hand, and some to 
preventable complications on the other 
In most patients the period immediately 
after operation is the most critical in the 
entire postoperatn e course In those who 
have been anesthetized for periods up to 
several hours, the anatomic relations may 
have been considerably altered and all 
vital processes have been maintained at 
variable degrees of efficiency under artifi 
cial conditions Medications having a wide 
variety of usually depressing effects on the 
various organ systems and fluids equal to 
or in excess of the patient’s normal circu 
la ting blood volume may have been admin 
istered In this state of altered physiology 
of virtually every organ system the patient 
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enters the postoperative period During 
this critical time he must be kept in a 
recovery room where all resuscitative 
measures are readily available and where 
he will be under constant surveillance of 
competent, specially trained attendants 
Frequent determination of blood pressure, 
pulse rate and respiratory rate serves as a’ 
monitor of the most vital processes and any 
significant alteration m the patients con 
dition will usually be promptly indicated 
by a change in one of these The general 
appreciation of the critical nature of the 
recovery period’ has led to widespread 
institution of facilities for specialized care 
of these patients during this period 

Postoperative Orders 

It is well to restate any previous orders 
still in effect when additional orders are 
written This obviates the real possibility 
of duplication of medication and other 
treatment Subsequently, orders should be 
changed only after the patient is examined 
and his course determined since last seen 
After abdominal operations patients should 
be seen at least every twelve hours The 
practice of ordering fluids removal of 
suction tubes, and changes in diet and 
activity many hours before the time the 
orders are to be executed is hazardous 
Although one can usually anticipate the 
needs of a patient for the next morning 
one cannot be certain that orders that 
prove to be inappropriate will be inter- 


riuids 


toneal trauma The time for resumption of 
oral intake can usually be determined by 
evidence of resumption of peristaltic ac 
tivity as determined by auscultation the 
passage of flatus, and the highly important 
criterion of the patient’s desires Just as 
the infant surgical patient indicates his 
needs and usually his capabilities by re- 
sumption of the sucking reflex, so older 
patients have inclinations toward hunger 
or anorexia, which are accurate gauges 
of their ability Small amounts of water 
and later bland and easily assimilated 
foods are best tolerated by the alimentary 
tract that has been subjected to an opera 
tion or has been lying idle as a consequence 
of an operation on adjacent structures 
Some parenteral supplemental intake may 
be necessary during the first one or two 
days of oral feeding 

Bowel Elimination 

The process of bowel elimination » 
interrupted as a result of the preoperative 
cleansing the period of fasting and usu 
ally further limitation of intake for a few 
days This is frequently of more concern 
to the patient than to the surgeon and is 
of no consequence insofar as convalescence 
is concerned A simple explanation for the 
reason for cessation of elimination usually 
reassures the apprehensive patient The 
expected absence of bowel elimination for 
a few days requires no therapy, such as 
intestinal stimulants, cathartics or enemas 
m most cases However, the possibility of 
fecal impaction should be kept m minfl 
and ruled out by rectal examination 
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Activity of Patient 

The positioning and activities of the 
patient need be restricted usually only bv 
the limitations imposed by the patient* 
strength pain the dressing and drainage 
tubes. Fsptcially during the early day* 
optimum aeration of the lungs as well a* 
assistance in raising tracheobronchial secre 
tions can be facilitates! by scheduled 
changes of position from the back to either 
side at two- or three hour interval* when 
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ever practical In ail patients with tra 
cheobronchial secretions deep breathing 
and frequent coughing are enforced En 
couragcment of ambulation on the first 
or second postoperative day is desirable 
for a number of reasons Keeping the 
period of total disability to a minimum is 
beneficial to the patient from the stand 
point of morale as well as physical welfare 
Avoidance of the profound sense of weak 
ness attendant upon enforced bed rest of 
only a few days for any cause is most de 
sirable Maintenance of muscle tone and 
strength and stimulus to cardiorespiratory 
activity and venous return from the lower 
extremities are the more tangible benefits 
from such activity On more exacting 
evidence there are sound scientific reasons 
for the advisability of keeping the period 
of total disability to a minimum Con 
sistent alterations m protein metabolism 
and electrolyte balance accompany en 
forced bed rest 

Medication 

The judicious use of analgesics and 
sedatives is an important part of the 
postoperative care Pam which is a nat 
ural accompaniment of an operation or of 
compl cations thereof is not only fright 
enutg and demoralizing to the patient but 
if uncontrolled can have more tangible 
deleterious effects Tachycardia intestinal 
ileus and restriction of respiration as well 
as general body movement favor detenora 
tion and exhaustion of both mental and 
physical reserve Allaying these deleterious 
sensations and providing relaxed comfort 
and short periods of sleep reduce the met 
abohe demands and maintain the patient s 
confidence and stamina Additional spe 
cific medications such as digitalis or in 
suhn for cardiac or diabetic patients 
should be provided as indicated 

Urination 

Attention to the function of the urmary 
bladder should be given early in the post 
operative course Under certain circum 
stances it is desirable to insert a catheter 


either before or immediately after opera 
tion For example ineffectual bladder 
function might be expected after extensive 
operations especially in the lower part of 
the abdomen and pelvis or after opera 
tions on the genitourinary tract The need 
for frequent urine specimens as m patients 
with diabetes or lower nephron nephrosis 
is another indication for immediate in 
sertion of a catheter Unless an indwelling 
catheter 15 otherwise indicated urination 
may be facilitated by having the patient 
stt or stand When however the patient 
is not able to void catheterization should 
not be delayed because of the danger of 
overdistention of the bladder If retention 
recurs or it is first detected after the 
bladder has been greatly distended an in 
dwelling Foley catheter should be em 
ployed for at least 72 hours Such 
overstretching sprains the bladder mus 
eulature and an adequate period of abso 
lute rest of the bladder is the most certain 
and quickest way to restore normal func 
tion Because of the high incidence of 
bacilluria and often actual clinical infec 
tion associated with urmary indwelling 
catheter drainage administration of a 
highly soluble sulfonamide is desirable for 
three days after such drainage of the 
urinary tract 

Gastrointestinal Decompression 

Preoperative decompression of the gas 
trointestmal tract can usually be assured 
by abstinence of intake for ten to twelve 
hours This obviates the need for pre 
operative suction tubes except m cases of 
obstruction of the gastrointestinal tract If 
the gastric tube is introduced after indue 
tion of anesthesia the patient is spared 
this added ordeal A collapsed stomach 
and upper intestinal tract during opera 
tion are especially desirable in upper 
abdominal surgery to minimize the possi 
bihty of regurgitation and aspiration and 
thereby insure safer anesthetization 

Postoperative gas trointestmal suction re 
quires individual consideration Because 
a period of intestinal dysfunction (func 
tional ileus) follows almost any abdominal 



operation, insertion of an indwelling gas 
trie tube through one nans for continuous 
gastric suction is indicated m all patients 
undergoing laparotomy except the sun 
plest, such as appendectomy Also, in all 
operations requiring gastro enteric anas 
tomosis continuous gastnc suction is indi 
cated An indwelling gastnc suction tube 
passed through the nose is usually well 
tolerated for two or three days, after 
which nasal and pharyngeal lrntation and 
sinusitis may occur Only when the tube 
must be left in for many days do the more 
formidable complications of laryngeal irri 
tation and esophagitis deserve serious con 
sideration 

A variety of additional methods of 
intubation may be used in particular cir 
cumstances Any one of the several long 
intestinal tubes utilizing the distal balloon 
mav be introduced before or dunng opera 
tion through the nose or through a gastric 
stoma to insure intestinal patency or to 
minimize the space within the abdomen 
that « being occupied by the small mtes 
tine The entire small intestine may be 
fluted on a few feet of tube and placed in 
one fourth of the abdomen This greatly 
facihtates exposure during operation and 
reduces the space rcqu.red to accommo 
date the intestines postoperamely Need for 
he rectal tube should be determined on 
the basis of abdominal and rccial exam 
■nation 
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gic manifestations occur Of equal al 
though more remote importance is the 
possibility that the microorganisms will 
become resistant to the antibiotic This 
may be of no immediate consequence but 
it may lead to a senous, overwhelming 
infection From the beginning it was evi 
dent that emergence of drug resistant 
strains of organisms would be the inev 
itable developments of antibiotic therapy 
Such strains are much in evidence already 
with reference to the early antibiotics 
penicillin and streptomycin and there is 
every reason to believe that similar resist 
ance will develop to other antibiotics For 
tunately there seems to be a virtually 
inexhaustible potential for the develop- 
ment of new antibiotics 

FLUIDS AND ELECTROLYTES 


Antibiotics 
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The remarkable facilities for homeostasis 
are seldom exhibited more convincingly 
than in the economy of body fluid and 
electrolytes in the postoperative patient 
Through this intricate interplay of com 
plex mechanisms such fluid and electro- 
lytes as are available are utilized to the 
greatest possible advantage However the 
inevitable insensible loss and mandatoi 
sensible loss largely m the form of unr 
to act as the vehicle for elimination f 
metabohles, limit the period to two o 
three days dunng which time this sell 
regulatory mechanism can operate befor 
there is a deletenous effect on the organ 
ism In the average patient equilibrium 
of fluids and electrolytes can be restorer 
promptly by parenteral administration ol 
simple carbohydrate-containing solution* 
such as glucose or invert sugar in water 
salmi or Ringer s solution 

If this early penod is prolonged because 
resumption of normal alimentation i* dr 
layed or the excretory mechanism becomes 
defective or both treatment is not a* 
simple The normal body processes arc 
curtailed tn accordance with the W* 3 * 
body economy of tin alarm state Even 
so the various organ systems must con 
tinue functioning and the material* to 
support this funci ion must be suppled 
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The aim of postoperative fluid and elec- 
trolyte therapy is to pre\ent or minimize 
depletion of body stores and even body 
tissues by supplementing the needed mate- 
rials Such supportive therapy is given on 
the basis of careful clinical evaluation and 
expected requirements 
Numerous laboratory tests are used but 
too frequently they indicate the temporary 
value in constantly changing chemicomet 
abohe processes and only by correlating 
all laboratory data with the clinical mani- 
festations can the true status of the patient 
be ascertained It must be realized that 
the oft-quoted “normal values of sensible 
and insensible water loss and electrolyte 
blood levels are found m normal individ 
uals However, the postoperative patient is 
not normal and it is unreasonable to ex- 
pect his fluid and electrolyte behavior to 
be entirely normal Effective and, of 
course, only partially understood mecha 
nisms function to keep the imposed degree 
of abnormality m a range consistent with 
at first, survival, and then convalescence 
and restoration to a normal state The 
compulsion to treat patients until the re 
suits of laboratory tests become normal, 
that is, “treating the chart” rather than 
the patient, should be avoided As a gen- 
eral rule, it is far safer to undertreat with 
regard to fluid and electrolytes than to 
overtreat Seldom will a patient be al 
lowed to reach a dangerous state of 
dehydration whereas the danger of over- 
hydration in real, especially in children 
and old people and in those with impaired 
excretory systems 

The status of renal function is of utmost 
importance If function is normal, the 
margin of safety m fluid and electrolyte 
therapy is wide Excesses of fluid are ex- 
creted and compensation for deficiency 
may be brought about by conservation of 
the fluid that is available In like manner, 
with the exception of potassium, the kid 
neys are able to excrete or retain electro 
lytes to the best advantage of the 
individual By reason of this remarkable 
balancing effect exerted by the kidneys a 
fairly wide range of safety is maintained 

Orders for postoperative fluid therapy 


arc written on the basis of the estimated 
deficit that has occurred up until con 
elusion of the operation and the antici- 
pated need for the first arbitrary period 
usually until the next morning For con 
sistency it is best to formulate such orders 
at the same time each day and in most 
institutions this is done in the morning 
The patient can be examined, and the 
record of the intake and output during the 
previous twenty-four hours considered, to 
gether with the available laboratory results 
that relate to this part of his care Further, 
it is presumed that the patient had the 
best possible fluid and electrolyte balance 
before operation Establishment of the in- 
dividual’s response to operation as an ex- 
ample of the alarm reaction has served to 
clarify many heretofore poorly understood 
alterations in the postoperative period 
The requirements for fluid and electrolytes 
are so closely related that it is usually 
practical to consider them together 

Estimation of the daily requirements for 
the patient under normal conditions serves 
as a starting point in formulating orders 
As a result of the conservation of fluid and 
of most electrolytes in the immediate post 
operative period, the figures for the 
sensible and insensible fluid loss and the 
electrolyte loss except for potassium as 
based on healthy normal individuals are 
usually higher than those needed by most 
postoperative patients Allowance must be 
made for fever and losses from drainage 
from the gastrointestinal and biliary tracts 
and peritoneal cavity or from large 
wounds The expected water and sodium 
retention and potassium excretion during 
the immediate postoperative period in re 
sponse to adrenocortical activity and the 
increase in the antidiuretic hormone 
should influence fluid and electrolyte ad- 
ministration Although this response is 
short lived (from two to three days as a 
rule) and is self-limiting, there is con 
vmcing evidence that the volume and 
total ionic content of the extracellular 
space are increased at the expense of the 
intracellular compartment and an im 
proper amount m the ionic content of 
administrated fluid can easily cause 
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further, perhaps dangerous enlargement 
of this space In most patients this period 
of two or three days can be handled by 
judicious use of simple solutions of 
dextrose or invert sugar in water supple 
men ted with vitamins The slight potas 
sium loss is of no consequence for this 
short time unless it is augmented by ex 
cessive losses, as in copious gastrointestinal 
drainage It is far easier to combat fluid 
and electrolyte imbalance proph>!actically 
with small safe quantities of each than to 
restore reasonably normal values m a pa- 
tient in whom electrolyte imbalance has 
developed Consequently, solutions con- 
taining appropriate amounts of sodium 
chloride, potassium, and calcium should 
be given early Urine volume is the 
most valuable single index of the fluid 
requirement, provided renal function 
is reasonably good In reality, water for 
formation of urine is made available 
after the other priorities have been met 
and, therefore, a 24-hour urine volume 
of 800 to 1,000 ml will usually indicate 
adequate hydration Adequate renal func- 
tion is possible with a unne volume of 
500 ml , and indeed, the kidneys require 
excretion of this much flu.d even in the 
face of moderately severe dehydration 
If renal funct.on is altered, the margin 
of safety is sharply reduced In such c^es 
strict attention must be given to both the 
quantity and quality of fluid administered 
since the kidneys arc incapable of normal 
excretory function It imperative that 
such cases be recognized early Failure to 
o so and the false impression that the 
reducuon or renal function is due to de- 
hvuration are grave errors 
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space Experience has taught that mcom 
plete hydration is necessary until urinary 
formation is resumed 
In the meantime, and this usually ex 
tends into periods of eight or ten days, 
fluid therapy must not be calculated on 
estimated 24 hour sensible plus insensible 
loss for a normal patient, as this will in 
variably prove to be too much Rather the 
volume should range from 200 to 300 ml 
plus equivalent amounts of previous 24 
hour urinary output and other sensible 
loss A catheter should be placed in the 
bladder m order to recover all urine 
formed Maximum amounts of glucose or 
invert sugar for protein sparing effect, 
vitamins, and such antibiotics as may be 
indicated should be given Oral admims 
tration of fluid is usually inadvisable, 35 
utilization is uncertain Such patients will 
be benefited by passage of catheters into 
the inferior vena cava via the greater sa 
phenous vein at the grom or into the sub 
clavian or innominate vein by way of the 
cephalic vein at the anterior aspect of the 
shoulder Because these catheters empty 
into a large v enous stream, they can be used 
for administration of small volumes of 
concentrated solutions (including 50 per 
cent glucose) with virtually no discomfort 
to the patient and with negligible danger 
of chemical phlebosclerosis Such a cathe 
ter large enough to accommodate a No U 
or No 15 needle can also be used to obtain 
blood samples for chemical determination! 
Frequent determinations of hemoglobin 
hematocrit blood urea nitrogen, serum 
chloride, C0 2 combining jiower, 
sodium and potassium concentrations are 
valuable indications of the efficiency of 
homeostasis in the absence of renal func* 
tion as well as the need for auxiliary 
measures to reduce potassium concentra 
tion These include gastric, small intestinal 
or peritoneal lavage, or if facilities are 
available, use of an artificial kidney Such 
urine as is formed can lie analyzed for 
electrolyte content for evidence of return* 

mg renal function Electrocardiographic 

evidence of impending or existing hyper- 
kalemia is of help in this condition The 
fluid that is given should lie high in c 3 rbo- 
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hydrate content for its caloric value and 
its protein sparing effect and because sig- 
nificant amounts of potassium are utilised 
in its metabolism 

With resumption of renal function, 
which at first is imperfect, great care must 
be exercised m the maintenance of fluid 
and electrolyte balance Once renal func- 
tion of significant degree is resumed {after 
eight to ten days of oliguria), excessively 
large amounts of dilute urine are ex 
creted for the first two to three days 
During this phase of polyuria large 
amounts of water and adequate amounts 
of electrolytes must be supplemented to 
avert deficiencies Thereafter gradual re 
turn to fairly normal vxilume and con 
stituents of urine occurs 

Practically all patients who have had 
an abdominal operation have functional 
inactivity of the gastrointestinal tract 
(adynamic ileus), which persists for vary- 
ing periods of time according to the extent 
of peritoneal trauma Fluids and electro- 
lytes lost by vomiting, aspiration of gastric 
contents, diarrhea, or peritoneal exudation 
require replacement If complications such 
as continued peritoneal irritation resulting 
from peritonitis occur, fluid and electrolyte 
replacement becomes more complicated 
Losses through the intestinal tract require 
replacement with appropriate amounts of 
properly balanced electrolyte solutions ac- 
cording to the ionic concentration and 
type of flmd lost Gastric losses are best 
replaced by 0 45 per cent to 0 9 per cent 
solutions of sodium chloride Significant 
losses from drainage of the small intestines 
and biliary tract result in depletion of 
basic ions, which are prominent con 
stituents of such drainage Moderate losses 
for brief penods usually respond favor- 
ably to administration of equal volumes of 
infusions containing normal saline or 
Ringer’s solution Copious or prolonged 
drainage necessitates use of parenteral 
fluids containing higher concentrations of 
basic ions, such as a 3 per cent solution 
of sodium chloride. Ringer s solution forti 
fled with potassium chloride up to 50 
mEq/L, or 1/6 M sodium lactate solu- 
tion Maximum amounts of carbohydrates 


should fortify whatever fluids are given to 
increase the ealone intake and spare 
utilization of body stores and tissues in- 
sofar as possible Metabolism of body 
protein can be curtailed somewhat, posi- 
tive nitrogen balance restored, and to some 
extent proteins formed by parenteral ad- 
ministration of ammo acid preparations 
The parenteral administration of the third 
basic dietary constituent, fat, is being de 
v eloped but has not yet been sufficiently 
perfected to justify uncontrolled usage 

BLOOD TRANSFUSION 

Whole blood transfusions should be 
given postoperatnely if anemia develops 
because reparative processes occur opti 
mally only when hemoglobin values are 
nearly normal An additional benefit of 
blood transfusion therapy is that it pro 
vides a source of the multiple protein 
factors necessary for optimum antibody 
formation The probable benefits of blood 
transfusion must be weighed against the 
possible ill effects and it is likely that 
there is seldom indication for one bottle 
of blood’ In properly conducted labora 
tones the danger of incompatibility should 
be so slight that it can be disregarded 
Incompatabihty because of subgroups not 
determined by standard cross-matching 
based on the four major groups and the 
Rh grouping are rare and of minimal 
consequence 

The danger of transmission of disease 
by transfusion has become of negligible 
importance with the notable exception of 
viral hepatitis In spite of the best screen- 
ing methods available to eliminate in- 
fected donors, this ailment continues to 
plague any service on which a significant 
number of transfusions is performed It 
accounts for the greatest number of trans- 
fusion complications, which is sufficient 
reason for not using transfusions unless 
really indicated In addition to a sig- 
nificant mortality rate, those who survive 
viral hepatitis are sick for several weeks 
to several months, and many suffer sig 
mficant loss of hepatic function Symp- 
toms and signs of hepatitis usually appear 
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one and a half to three months after 
the inoculation but m rare cases (probably 
related to the concentration of the mocula 
!'° n ) may occur as early as three to 
lour weeks or as late as six months Such 
a complication in a patient svho has other 
wise recuperated from his illness is indeed 
discouraging In addition the predominant 
symptoms of nausea anorexia and ma 
laise and the rigid therapeutic restnction 
are even worse 

The diagnosis is suspected from a 
history of transfusion or in occasional 
cases of parenteral injection of fluids or 
medications As an epidemiologic control 
measure every efTort should be made to 
identify the responsible donor or the 
source of inoculation Results of hepatic 
function tests are unfortunate!) incon 
sistent and not entirely reliable although 
in general they are consistent with hepa 
tocellular damage Of especial value in 
these patients ts the recently developed 
test of transaminase one of the most 
reliable tests m determining hepatocellular 
function Tile utmost caution should be 
exercised to prevent reoperatton in these 
patients for possible obstruction of the 
biliary tract Such a diagnosis is especially 
likely to be considered ,f the original 
operation was related ,o the liver biliary 
■me. or pancreas To subjecl them pa 
ticnn to an exploratory operation is to 
court disaster because of their poor toler 
ance to anesthetization and operative 
trauma In doubtful cases tile diagnosis of 
hepatitis can usually be made pcr 
eulanrnu, liver biopsy Uie 

Silverman need!,. If do ,bt .nil exists and 

1 pt ration } Unn,ed ‘ a ‘ t 

r Jr am,fnt ° f * m,,n consists m 

r^d restriction of pineal actnuv nnd 
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mg carrier donors or of rendering con 
laminated blood innoxious homologous 
serum jaundice constitutes the greatest 
single nsk of transfusion therapy at the 
present time 

Pooled plasma is inferior to whole blood 
because of the lack of the formed elements 
that is erythrocytes leukocytes and plate 
lets The last two constituents however 
are relatively short lived m transfused 
blood except under exacting conditions 
Plasma is also inferior to blood because of 
its lack of oxygen carrying capacity and 
because hemoglobin is important in the 
reparative process and provides an add 
tional source of proteins On the other 
hand plasma is the nearly perfect substi 
tute for extracellular fluid It can be 
preserved indefinitely and there is no pos 
sibihty of incompatibility However be 
cause fresh pooled plasma is even more 
hazardous as regards viral contamination 
than whole blood it is imperative that 
plasma not be used until it has been stored 
at room temperature for at least sex 
months The reason for this is that a* 
demonstrated by Allen and associates the 
contaminating virus which remains viable 
indefinitely when kept cold or even frozen 
dies within this time at room temperature 
Serum albumin is an additional avail 
able blood constituent which is P 3r 
ticularly desirable in albumin deficiency 
but its cost at present prohibits its use in 
large amounts Additional blood substitutes 
are plasma expanders which arc available 
for emergency use to provide a medi im 
with an osmotic pressure range that i« 
similar to that of blood plasma Most of 
these agents arc relatively innocuous inert 
compounds of large molecular size this 
accounts for their ability to expand if* 
circulating blood v ol ime temporarily 
They arc of inestimable value in acute 
blood volume deficiencies but tlcre are 
few indications for their use postopera 
lively 

POSTOPI RATJ\ F COMPLICATIONS 

In spite of the increase in the imum 
tude of surgical procedures there haJ 
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been a significant decrease m the in- 
cidence of postoperative complications 
with corresponding reduction in mor- 
bidity and mortality rates Supportive 
therapy, by rendering a patient a safer 
surgical risk, decreases the incidence of 
complications Most complications during 
and after operation can be prevented 
Numerous maneuvers during the opera- 
tion, such as insertion of drams, pentoneal 
toilet, or employment of gastric suction 
tubes, are specific preventive measures 
against postoperative complications The 
surgeon must be alert to the possible de- 
velopment of postoperative complications 
so that he may recognize these as soon 
as they occur In no phase of surgery 
is more critical judgment needed than 
in the early recognition and treatment 
of postoperative complications The pa 
tient who was ill preoperatively and has 
been subjected to the trauma and stress 
of an operative procedure is less able 
to withstand a complication than an 
otherwise well person The diagnosis and 
treatment may be obvious, as in the case 
of wound dehiscence, or it may tax one’s 
ingenuity, as in cases of postoperative 
acute cholecystitis, intraperitoneal abscess, 
shock, electrolyte imbalance, or paralytic 
and mechanical ileus 

Postoperative Hemorrhage 

Until recent years postoperative bleed 
mg was generally attributed to a technical 
fault in hemostasis, but it is now evident 
that many cases of bleeding from opera 
live wounds are due to a disturbance in 
the clotting mechanism However, the 
more tangible causes for bleeding, such 
as incomplete hemostasis or slipping of a 
ligature, must be considered first, as sur 
gical correction is promptly curative It is 
dangerous to assume that postoperative 
bleeding is due to a defective coagulating 
mechanism, and unless such a cause is 
strongly probable, exploration of the 
operative area is indicated In patients 
having elective surgical procedures who 
have had proper preoperative evaluation, 
postoperative bleeding should rarely be 


due to a pre existing bleeding tendency, 
such as hemophilia, thrombocytopenia, 
hepatic disease, or anticoagulant therapy 
On the other hand, such causes must be 
considered in patients who have had 
emergency surgical procedures Search 
should be made in the history for evi- 
dence of abnormal bleeding tendency 
after previous operations, injuries, or 
dental extractions Also, physical ex 
animation of the bleeding patient post- 
operatuely should include a search for 
evidence of bleeding from sites remote 
from the wound, such as from vena 
puncture or mucous membranes 

Many cases of postoperative bleeding 
prove to be due to abnormalities of 
hepatic function, massive replacement of 
blood, or both Less common causes are 
incompatibility of blood, certain plasma 
expanders, and existence of certain in 
hibitory or fibrinolytic properties m the 
blood 

It has long been realized that the liver 
is intimately involved in the process of 
coagulation This was first evidenced by 
the hemorrhagic tendency shown by pa- 
tients with hepatic disease, and eventually 
substantiated by identification of specific 
deficiencies in substances involved in the 
clotting mechanism m such patients It 
now seems evident that not only estab 
fished pre-existing hepatic disease but nn 
pairment of the hepatic function of a 
previously normal person, in response to 
surgical trauma and anesthetization, may 
be sufficient to initiate or perpetuate 
bleeding by disturbance of the production 
of prothrombin or fibrinogen An im 
balance between the less well understood 
accelerators and inhibitors may be at fault 

Patients receiving multiple blood trans 
fusions during and after operation are the 
other large group of postoperative patients 
likely to have defective coagulating 
mechanisms Hepatic injury incident to 
the underlying cause that necessitated 
massive replacement of blood, such as 
shock or hepatic anoxia, may likewise 
contribute to the general defect in these 
patients The deleterious effect of a large 
amount of citrate on a normal liver seems 
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are obtained As a rule the problem is 
niost quickly and certainly solved by ad 
ministration of transfusions of fresh whole 
blood collected in containers designed to 
preserve platelets, such as silicone coated 
ottles or plastic bags Supplemental 
P a * e ^' nc h transfusions and infusions of 
brinogen are highly beneficial when com 

„ Morea DJO(Vt pensatmg for specific deficiencies With 

served in citrate solution Naturallv P ,if ^equate hepatic function, prothrombin 
greater the volume of transfused LW? “^^encies can be corrected by vitamin 
and the more ramdlv it is .1 ^ therapy, and when such a deficiency is 


- therapy, and when such a deficiency h 
a consequence of dicoumarol, use of K 1 
oxide insures the most prompt return to 
normal 

Postoperative Shock 
Maintenance of adequate circulation 


and fln„ ,, iranslused blood 

ddmf ' 7?h rap,dly ” ,s E‘ l “. *1-= -ore 
r™ ] f e P atl "»s own blood be- 
come and the more stgmficam w,l| ,h e 
dcfictenc.es of the transfused bltmd be! 

Hatelct deficiency, pree.pttated by m- 
compattble blood transfus.ons or large 
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. j ' * "s 0100a vvitnin me vascuiar 
out outside of the actual circulating 
stream, m response to neurogenic or 
humoral mechanisms, or from cardiac 
failure 

Whatever the cause of shock, the 
clinical picture is usually the same It » 
characterized by low blood pressure 
ac^cardia, thready pulse, restlessness, 
an cold dry- skin with collapse of the 
superficial v c,ns and cv idencc of increased 
rcspirUory e/Tort The probable causes of 
s took must be determined in order to 
initiate proper treatment 

Phc preopera, ne status, the course dur 
ing operation, and the time and mode of 
onset of the evidence of shock postopera 
ney should 1 m reappraised Did thc pi 
, 1 ha ' c cadence of diminished blood 
vo ume or of the chronic shock syndrome 
**" ? rc operation* Did he receive adequate 
replacement therapy during op. ration* 

,ad *berc f>crn further excessive fosses 
*«ncc operation* Mas he seriously dehili 
ited or had he hid adrenal stimulating 
or supplemental theraj.y > J, there a wg* 

1 ,can * infectious element m his illness* 
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on the peripheral vascular bed, is most 
effective for this purpose By the drip ad- 
ministration of an infusion containing 4 
mg of norepinephrine per 500 ml ' of 
Physiologic saline solution „ „ pf ,bfc 
hterally to I, irate the blood pressure back 

L ?1 fu' 0ry evel and maintain it at 
that level However, extreme caution must 
be used in administering this potent vaso- 
constrictor as the blood pressure may „se 
to dangerous heights m a matter of mm 
utes The usual maintenance dose of 4 to 

“ ^ ’S’ T Ut ' be gradually reduced 
as the blood pressure returns to normal A 

wSlidT' "Tf ° f “““ of shock 

would formerly have prosed to be rrre 
versible are now salvaged by proper 
application of this therap> P 


Shock Osvrng to Adrenal Insufficiency 

Pm, operate shock osvrng to adrenal 
insufficiency occurs often enough fo justify 
considerauon of thrs diagnosis any case 
Ol shock not readily explained by other 
causes Formerly such episodes occurred 
in patients having pituitary disease that 
affects the adrenal glands or in those with 
adrenal I djsfunct.on, which is now known 
to be adrenal exhaustion in certain debili 
tated patients To this relative!) small 
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Failure of response to what should he 
adequate blood volume restoration and 
vasoconstncting agents and reasonable evi 
dence that further blood loss is not at 
fault justify institution of measures to cor 
rect adrenal insufficiency m spite of no 
apparent cause The agents employed are 
specific when indicated and the dangers 
attending their judicious use are negli'n 
ble An effectiv e regimen is immediate 
intravenous administration of 100 mg of 
hydrocortisone and an infusion contain 
ing additional hydrocortisone and norep 
inephnne The norepinephrine must be 
administered by drop in a concentration 
not in excess of 4 mg per 500 ml of 


.. lf u, tne adrenals Mhirb j,, solution The blood pressure must be 

been functioning maximally to withstand at leasl ever y five minutes to insure 

further stress It should be emphasized " S ma, " te , nance at an adequate but safe 
hat most patients exhibiting sums nf A daiI > ma,n,e nance dose of 5 mg 

shock postoperatnely have inadeauatee.r ° r desoxy corticosterone acetate mtramus 

dilating blood volume because of cularly is usually indicated during the 


dilating blood volume because of inaHp cu, arly is usually indicated during the 
quate blood replacement, resumption of penod of cortisone therapy Norepineph 
active bleeding or peripheral vascular eol nnC ,S glven untl1 ‘ { ie blood pressure 

lapse not resulting from adrenal imnffi* ” ma,nta ’ned at an adequate level with 
' nSUff '- »“■ '» support and the dostttpt of cor 
Nonetheless, adrenal insufficiency should t ' SOne , can gradually be decreased When 
considered early, but the more hkel ^ °i cortIsone « discontinued, a small 
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Peripheral vascular collapse resulting 
rom severe infection, that is, septic shock 
•as recently been re emphasized and de- 
serves special consideration Tfie JX* 
51 * ity of this complication should lie 
considered in all patients with severe in fee 
•ion if it is fo be recognized early when 
therapy is ifTective These patients ustnlb 
iavc clinical and laboratory evidence of 
infection, although the st verity may not 
, a Pprcciated until shock becomes cvi 
nent Plus is usually the result of rap’d 
CX 'n n i! f>n d,r inflammatory process 
~! ,h bacteremia or absorption of toxins 
T ^ ravp prognosis depends more on the 
underlying infection than on the shock 
* ^ therapy consists in prompt m’titu 
i«n of the until measures against shock 



POSTOPERATIVE CARE AND COMPLICATIONS 




Shod on a Cardiac Basis 

patient 1™"““”"’' P ro P° r "°" of elderly 

'"■Paired m n~, A , “ mmon W= are 
rhT 5 aUnC " lar hhrillaliofor othertj- 
or ivithmt c COr °" ary ,nsll ®“'»cy w„h 

anota and t OC,a,ed w,,h 1*™* of 
the eL , d h> 1 J0 " ns “>". n vulnerable 10 

i5SS=.vcr 

■f associated J ospecallj 

£gn fitte o? ' n de "™“'"S 

Treatment [ P““Pa">t,ve findings 

basic card, a^oreM* d,r ' C " d " , ' va '’ d •>“ 

treatment of thtTsfrock “ 5 “ «»*■«» 

•he ill effects atf a ’ so as lo minimize 


oX d, °rt d „ e m ~ Pr ° mP,ly 

S:;-»' r -» r "CS5 


Pulmonary Complications 
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ATELECTASIS This i« 
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chial occlusions and, m most instances 
" and lnc0nse( iuent,al If, how’ 

into foe, h f k rCaS f ni! ' and are co "s cried 

into foe of bronchopneumonia, or ,f bron- 

mcTud°“ “ S ‘ 0n ,n '°' V “ ,he '"iffir bronchi, 
including a primary bronchus, the com 
plication is serious 

The multttudmou, facets that predis 
Pose to occlusion of ,he airway and 
parenchymal compression begin dunng 

he ficT'f “ P " ,0d - and c ° n, “>“ d "™g 
the first few postoperative day. Dm, or 

anesthetic agents may dry secretions, cause 
swelling of the bronchial mucosa, or spasm 

rosmm, br0ncha muscu,al "re Diminished 
respiratory excursion or suppression of 
cough predisposes to atelectasis e,en be 
®re die operation has been completed 
Other factois are excess,, e sedation, as- 
piration, and restriction of excucon of 
the diaphragm, chest wall, and abdomen 
because of pain and dressings 
Avoidance or minimizing of these fac 
tors is important m prevention of atelec- 
tasis and in ,1s treatment once „ has 
occurred Bronchorrhea owing lo cigarette 
smoking or chronic bronchitis and upper 
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well as to aspirate appreciable amounts of 
retained secretion 

The extent of involvement m atelec 
tasis vanes from small patches to an en 
tire lung and, of course, portions of each 
lung may be involved The seventy of 
symptoms is proportionate to the amount 
of pulmonary parenchyma involved There 
may be few or no signs or symptoms 
with involvement up to the segmental 
areas When an entire lobe (and most often 
it is a lower lobe) is rendered airless b} 
atelectasis, fairly conclusive evidence can 
be obtained from clinical examination and 
confirmed by proper radiologic views of 
the chest TT,*. .-I. ,)| 


confirmed by proper radiologic views 
the chest The patient appears acutely Jl 
with tachycardia, fever, and often evi 
dcnces respiratory embarrassment The 
roughly triangular area corresponding to 
the collapsed lower Jobe can be outlined 
on physical examination by the area of 
dullness, absent breath sounds, and dimin 
ished vocal fremitus Radiologic examma 
* , ° n °f the chest with special lateral and 
oblique views to delineate the areas nor 
mally obliterated by the heart shadow in 
the erect posterior anterior view gives con 
nrmatory evidence 

Prompt institution of vigorous measures 
to restore aeration of ihe involved area 
and prevent recurrence in the same or 
other areas is necessary Inhalation of med 
mated vapor for dilation of the bronchi 
and liquefaction of the secretions, tra 
c ca aspiration and such postural drun 
age as the patient can execute, are usual!' 
e ectivc If such is not the case, bronchos- 
co p> should be employed to avert the dan- 
ger of frank pneumonitis and permanent 
bronchial damage The aforementioned 
conservative measures should be inten<i 
bed during the first few days after a bout 
o atelectasis lias been corrected and 3 
, d Tcctnim antibiotic should be given 
° ‘he danger of pneumonitis in the 

involved area Occasional!), tracheostomy 
' n< hcatrd if there is difficulty in cvac 
Mating the bronchial secretions 
*••>•£1 «ONU p n , umonia usual!* occur* 
r* ,n ,B l^in of operation or after 
a it a week In the former instance it t< 
most invariably due to atelectasis aspira 
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non or a pro existing respirat d 
S 1 ”;' “ d >-e to pT,,™; 

u”on,r f mc ; ,on The aim “' «h 

nitons use of antibiotics with sunnro, 

non of the bacterial flora in ihe upner 

a TaT'°7 PaSSaS “ has und onI>tedly been 

of „Teo m ltSSC "'"« lh ' 

pneumonitis resulting from prc „ 

PnS ST H pnrllmon,t ‘ s occllr N as a 
pulTOnars ? ° r ° S “P' r,m P“' d on °‘b«r 

3n*®t e pa,KM S, '™ ld b ' 

smear Tb" an, *‘ ot,cs as dotermmed by 

■*> ”i°rcr„:Ltt y pu,m ° 
»^ p r v , e h probi ™ « 

in tL Th he ' enous stream ar) d lodge 
n" 1 m"e b ° Th"°" ° f ,he P“ ,m onaiy an! 
ones to casts of^h* 17 m from m,nute 
Ponph!r? v C T ,m peK,c or deep 
mulnplj o '!™ and may be or 

lion II ° “ Sl0n ma y involve any por 
the comm! P “™ onar >' 'ascular bed up to 

mCS P o!'r na T ar,ery " 

Oiv tract Of the right ventricle 

vanable re Th! ln rmb™ P ' 0mS "** eWre, ™ly 
concept rf* ‘ stereotyped previous 

lli^h I h X“ C Pa ,‘ n A*”* - d 

ration that ffii, d " P “ C ' d by the real ‘ 
clinical ami , d,seas e is characterized by 
most m, radiologic inconsistencies The 
of this S r ' qU,ren, ' nt “ recognition 
Possihle phcation is awareness of ns 

a P bS m and of ,he «""* 'an 

denced by T n,an ' f ' s > a l*°™ As ev, 

Pulmonar/ the unsuspected finding of 

at nK T y ■" a 4-* 

often Unrer f j as f s the eondition is 
bent s m 1 ™ 1 during life The pa 
the fin, ! vld ;" P ° nS , e ma P b e "'s'lgible 
found .i, of embolization being 
« at necm roent S en °S"' a 'P of the chest 
fatal cardmifl” ’h"' ™* r b ' a ra P“% 
degree“f ,„f U d ' s lurbaoee Any 

between ,; n5,,y ° f “S”* aad symptom. 

hlbited* 1 In ,W °, mrem ' S “»y i ev 
resins, E ™ eral lh e '"lensity of the 

>od p e^ra“r''' ,thth '” a - 


It has been justifiably emphasized that 

Of sudden Change ones state of Sh 
Tachycardia thoracic discomfort orfrant 

mThTr'" a " d ” me desT “ of dyspnea 

are the more common clinical manifests 
lions of embolism Frank pam mdlcatcs 

A 7* ! a " mfarction and 

nam ,, dinphrasmanc pleura ,s involved 
Pam ,s frequently referred through the 

shoulder “ ' h ' d ™"> - the 

In the absence of pulmonary infarction 
no abnormalities are detected roent 
genograms of the chest and without pain 

FmJi C '"‘ WS V h ' d,aSno ”s is difficult 
Embolization of sufficient magmiude to 
increase significantly the resistance in the 
pulmonary vascular bed often causes alter 
ations in the roentgenogram of the chest 
and electrocardiogram Evidence of in 

ZZ ,r mWSn ' :e , 0r ' he r, S ht ™>ncfe 

and of the mam pulmonary artery are the 
primary radiologic findings suggestive of 
pulmonary embolus m addition to mfarc 
lion and effusion when these occur Diag 
nostic evidence of right ventricular strain 
may be demonstrated by electrocardio 
graphic examination The tracings that 
aie most diagnostic are obtamed from 
precordial leads and as would be expected 
the greater the occlusion of the vascular 
bed the more diagnostic this evidence will 
be In severe cases electrocardiographic 
findings differentiate between massive pul 
monary infarction and coronary occlusion 
I he somewhat delayed laboratory evi 
dence of elevation of the leukocyte count 
and erythrocyte sedimentation rate and 
roentgenographic evidence of infarction 
and effusion are largely confirmatory 
Treatment of pulmonary embolism con 
sists in supportive measures to the cardio 
pulmonary sjstem because of the damage 
a!read> incurred and instituuon of meas 
tires to prevent further embolization The 
patient who survives lhe first few home 
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after occurrence of a pulmonary embolus 
bas a good chance of overcoming the pul 
monary damage provided he is spared 
further embolization by prompt appropn 
ate therapy Use of digitalis oxygen 
therapy and limitation of the demands on 
the pulmonary system usually is sufficient 
treatment of the pulmonary lesion Necro 
su and suppuration are infrequent sequelae 
ot bland pulmonary infarction the more 
usual course of events being recanalization 
of the vessels and resumption of function 
ot the pulmonary tissue involved In pa 
tients with sizable infarcts possibly as 
sociated with some degree of effusion and 
those whose embolus originated from an 
infected focus of suppurative thrombo 
phlebitis antibiotic therapy should be 
cmpIo>cd Pulmonary embolism usually 
originates from an area of phlcbothrombo 
sis rarely m an area of suppurative 
thrombophlebitis and even more rarely 
from nonsuppurative thrombophlebitis Be 
cause of the persistent danger of more 
clots becoming detached and further cm 
Miration we believe it is imperative to 
prevent these emboli from being trans 
ported to the heart and lungs This can 
be accomplished only b> hgatmg the 
venous system on the card.ac side of the 
area of thrombosis 

Became of the adwmett m cardiac sur 
R(r) 1,1 die last decade it seems reasonable 
» liopc that r rural or the use of the 
Trendelenburg operation or pulmomrr 
triLrial rmlioleelom) in certain nell se 
b cirri carer may become a pracncal real,!, 

irely one of the grealeri irattrdirr m 

conra? " 0,l ' rrm «- 'tall!.) pal, cm 

conr alercmtt from a tuccerrful oprralion 
*' ,n " de tr rntifTerl out by a mature ptd 

ate surf, a procedure rrould depend on 
d- certain!} of tl.e d,,„„„„ a „,| ,|,e a, 

", P "" n d*at dead, aror.H rupenene 

Zrah" “ '"d'CtentTZb 

nf, a *V" r " n ' mr cmlwihsm occurs 

often rnorttlt In lainiii a icfi a pmctdurr 

"t I- Uni lei, aim o,„, drhferaom 


s<i"! , r™’ ri on<i »■ 


ventricular decompensation pulmonary 
edema may be manifested postoperative!) 
as a combined respiratory and cardiac 
complication The characteristic apprehen 
sion dyspnea and production of large 
amounts of frothy blood stained sputum 
together with diffuse bubbling rales 
throughout all pulmonary areas are diag 
nostic This complication is most likely to 
occur in persons with known cardiac 
disease who may or may not ha\ e expen 
enced similar episodes and required digital 
ization in the past Treatment is directed 
toward increasing cardiac efficiency b) 
digitalization and emergency measures to 
lessen the demands on the lesser circula 
tory system by phlebotomy, trappm" of 
significant volumes of blood by application 
of tourniquets to the extremities and use 
of positive pressure oxygen therap) 
concestive atflectasis A syndrome 
involving the respiratory system tint is 
being recognized postoperative!) with W 
creasing frequency is congestive atelectasis 
It is produced by apparentl) selective 
overloading of the pulmonary vascular 
bed without the necessary accompaniment 
of systemic vascular engorgement Most of 
these patients have received too rapid and 
abundant if not excessive parenteral 
fluids during and after the operation 
Patches of intense congestion of the p u * 
monary vascular bed with some interstitial 
extravasation but with little or no Iran 
sudation into the air spaces charactiri/c 
the pathologic picture and acco int for t* c 
symptoms Severe compromise of the 
available respiratory volume lv rompres 
sion of the air spaces gives rise to tic 
atckrtatic or relatively airless state of the 
lung and acco mts for the severe dyspnea 
and cyanosis The physical and radiolo'ic 
signs are often misleading in that the) ate 
not consistent with the pant nt s obvit 
critical condition The ngiditv of the pul 
monary parenchyma imposed In tie con 
gestion results m criiical loss of compliance 
with severe rrspiriiory embarrassment 
Treatment is lareelv supportive ll J* *’ 
♦edition and oxvgrn thrrapv with spec*” 
care io avoid further increased demand* 
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Problem treatmenl ,s often presented 

blood sol e m . central >ration of the 
barn, Ume produces further em 

- I arrant I?' T*" 0 " “ apparently not 

ores :h ' usua,l y efEcactous mens 
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m S' ‘e/siTTh ' ' es P ,ratI °" e — ployed 
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' a " d ‘°0 rapid fluid therapj 5 


Aorte Gastric Ddatation 

-oil M !L S r ,K d ' ,mu ™ * one of the 
tions 2 th "" posto pcratne compiica 
develop, relat, ' el > '"frequent 

time in the oolT ’ 3,1<l may occur at any 
nosis u T,i . p os“Peratne penod the diag 
or to remain J* Com P , ' 1 ' I y overlooked 
■v wtS ,fl “detoced until the patien, 
misnome/ir, , term ls some "’hat of a 
and dilatation^ 3 , t chara eteristic aton, 
elated with ° *^ e sto — aeh are asso 
ProMmal H a ntndar condition of th e 

fromditcmd t"T " U!Ual, > results 
—acttvttv fad d f he P er,od “f functional 
—testinal fe ° f ,h ' S* 1 ™ 

and emene during which time gastric 

>» » tnhXeriTr d PeraSt but P™ tal 

mouth .h- «ov j ds are Permuted by 

'">h r=.en.,r?f T “ ^ 

and air ,n >1 * " Be qua ntttie, of fluid 

distention mereallTThe f* ' he Sas,nc 
and the nro S S t e aton y increases 
because uL ? S ma 2 become irreversible 
devoid of o be eomes complete!) 

—effectual ""a"’ 1 ' P°"' r '"-.utg „ 

r e£rSS m !irS V lh ° Pa,, ' n ' re Peatedlv 
darth , tamed , 3 , a ”° unl! of usual!) 
the apathetic ^ r '“eHing flutd whtch 
raises to .) ? Ien shocked pauent barely 
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spill Out of the mouth This scant d,. 

dnrend d 3n3,08OUS ‘° ,hc overflow of a 
dv ended atontc urmacy bladder It re 
suits from compress, on of the stomach b, 

c lature r,f,'h t,C a " d abdominal mus 
' re and the vomiting reflex lacks the 
component usual!) comnbuted by the gas 
tnc musculature Such feeble attempt! a t 
vomttmg upper abdominal fullness 1„d 
gns of acute fl„,d an d electrolyte deple 
non to the extent that shock ma> be imm. 
nent or present are classical 

* he fata ' ou, “-o that is 
highly probable ,f untreated depends on 
prompt recognition and proper IrLtaem 
Decompress, on by gastnc sue™, a “d 
quamtmtive and quahtattve restore,™, j 
the depleted circulatory system are em, 
nently successful ,f tnsl, luted before tore 
veretble Shock or gastrte perforatton occuts 
the best treatment however ts prophy 
mu, me*?, 1 ’ S , a Komphshed by the almost 
routine use of continuous gastric suction m 

htah'TbV ’ vhom adynamte tleu, ,s 
, I) la ‘'us way the retained gastro 
intestinal secretions and swallowed a,r are 
removed and dilatation of the stomach 
vvith possible ptstnc atony « prevented 
Once gastnc dilatation occurs the gastric 
comen,, must be evacnated promptly 
often with a large gastrte tube and the 
fluid and electrolyte deficiency must be 
quickly corrected 


Adynamic Ileus 

As .n the case of acute gastnc ddatation 
paralytic or adynamic deus is a functional 
disturbance affecting pr.mardy the small 
but sometimes the small and large mtes 
tines A much rarer occurrence is an al 
most pure functional disturbance of the 
colon with tremendous gaseous distention 
limited to the large intestine Adynamic 
deus may occur as a result of stress affect 
ing any part of the body but it is 
much commoner after intrapentoneal or 
extraperi toneal trauma The duration of 
functional inactivity can be reduced by 
appropriate definitive measures 
The possibility of paral,ttc deus of some 
degree can be anticipated in a sufficiently 



high percentage of abdominal surgical 
cases to justify institution of the easy and 
effective prophylactic measures available 
in most cases Use of these measures only 
after ileus has developed unnecessarily 
subjects patients to a preventable comph 
cation that is associated with considerable 
morbidity and some mortality Effective 
prophylactic measures include withholding 
of oral intake until peristalsis is re estab 
fished, and gastric suction by a gastric 
tube passed after the patient has been 
anesthetized if a general anesthetic is used, 
or after sedation if lumbar anesthesia is 
employed This avoids the former harrow 
mg experience for the patient, family, and 
physician when the gastric tube was m 
serted before the patient was taken to the 
operative suite Also it insures decompres- 
sion of the upper gastrointestinal tract 
during the operation and during the 
period of expected dysfunction of the 
gastrointestinal tract Most patients tol 
erate the tube well 

Untreated adynamic ileus is manifested 

d ,1?^ j""" 3 ? l! "' mi ° n vomiting 

dull abdominal pain and great diminution 
or absence of peristallic sounds There is 
ct idcnce of deficient) of electrolyte, and 
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“ b > ''""'tmg Flat and erect or 
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mildest cases should be employed instead 
of the simple gastric tube It results in 
decompression of both the stomach and 
small intestine The efficacy of these 
tubes depends on peristaltic activity, which 
advances the balloon beyond the second 
part of the duodenum Frequently, the 
patients who need intestinal decompres 
sion the most are improper candidates be 
cause of ineffectual peristalsis Nevertheless 
the method deserves every effort as the 
treatment is specific and the response 
dramatic when it can be effected Fluoro- 
scopic guidance with or without flexible 
stilets m competent hands aids passage 
through the pylorus and mercury 
weighted balloons often facilitate place 
ment of the tip of the tube well within the 
duodenum From this point on as the 
intestines become decompressed peristalsis 
returns and the tube advances along the 
intestinal tract decompressing succeeding 
loops Even so the tube cannot be rehm 
upon to decompress the large intestine un 
less it actually advances into this segment 
and in such cases because of the increased 
consistency of the intestinal contents this 
is likely to be unsuccessful 

The paralytic colon may be decom 
pressed from below by passage of a colon 
tube plus judicious rectal instillation o 
small quantities of warm solutions in an 
effort to stimulate peristalsis However 
there is nothing to be gained from disten 
tion of an already overly stretched colon 
winch has become rctractory to the norm 
stimulus of stretching by use of repeats 
enemas Passage of a colon lube well 10,0 
the sigmoid by proctoscopy with the p a 
tient in the lateral decubitus position i»a> 
be beneficial and should be cniplo'ru 
whenever distention of the colon and f* 
p<ciall> the cecum set ins to lie approach 
ing a dangerous degree. 

W Inn paralvtic ileus is due to additional 
factors such as mesenteric vsirt throm 
Irosts operative rmasurcs must I* - u4rd 
Adymmie ileus mav follow or be t >pc f 
imposes! on organic intestinal obstruction 
This may result from overdistentton an< 
partus of the intestinal jimsctiJifurc 
Adynamic ileus may likewise !>e com f • 



POSTOPERATIVE CARE AND COMPLICATION'S 


95 


cated by mechanic'll intestinal obstruction, 
when loops of immobile, distended, and 
edematous intestines become agglutinated 
to one another with production of one or 
multiple sites of acute angulation and ob 
struction (“water hose Links’ ) Fortu 
nately, for the one making the decision 
treatment is usually the same for the ad- 
vanced stages of these two processes that 
is, operative intestinal decompression 

Mechanical Ileus 

In contrast to adynamic ileus, which 
develops m the early postoperative period, 
mechanical ileus, which m fact depends 
on recurrence of intestinal activity for its 
symptoms, is usually a delayed postopera 
tive complication As the name implies, 
there is a physical impediment to the 
continuity of the intestinal lumen, which 
may be either partial or complete The 
more complete the obstruction the more 
rapidly progressive and clear cut the elm 
ical picture Postoperatively, a patient is 
susceptible to many causes of obstruction 
but, because the surgeon has recently ex 
plored the abdomen, he has an advantage 
m determining the possible cause By far 
the most frequent cause is fixation of the 
intestines by adhesions that cause acute 
angulation of the intestines with produc- 
tion of a ‘ water hose kink ” These adhe 
sions are at first fibrinous but rapidly 
become organized Other causes are adhe- 
sions owing to localized or generalized 
peritonitis, edema, or intussusception of 
anastomotic sites, intestinal compression by 
insinuation into peritoneal defects and 
volvulus Symptoms depend on mterrup 
tion of the propulsive function of the in- 
testine proximal to the obstruction Pam, 
though often accompanied by constant 
discomfort, is characterized by episodes of 
more intense colic, often concomitant with 
audible peristalsis Nausea, vomiting, and 
anorexia are early signs The degree of 
distention largely depends on the level of 
the obstruction and the length of intestine 
proximal to the obstruction Obstipation 
is, of course, the eventual development, 
but one should not be misled by the oc- 


currence of one or more bowel movements 
or significant fecal return from enemas 
Such can be expected until the intestine 
distal to the obstruction has been evac- 
uated 

In obstructions associated with a dis- 
turbance of intestinal vascularity small 
amounts of decomposing blood are passed 
by rectum The patient appears ill, suffers 
episodes of acute abdominal pain, and 
may have abdominal distention that is 
generalized or is predominately in one half 
or one abdominal quadrant, depending on 
the degree and duration of the obstruction 
If the distention is limited to an abdom 
inal quadrant, it is usually indicative of 
volvulus Distended coils of intestine can 
be detected by inspection only m frail 
persons, but frequently segments of dis 
tended intestines are palpable Discrete 
masses representing volvulus or localized 
abscesses may be demonstrable Except in 
late stages when intestinal exhaustion has 
dev eloped, characteristic peristaltic sounds 
of forceful borborygmi and rushes and 
high pitched tinkles and phnks occur 
Auscultation for many minutes may be 
necessary but pathognomonic sounds can 
usually be detected Roentgenographic ex- 
amination demonstrates the distended in- 
testine above the site of obstruction and 
may incriminate only a few loops or the 
full length of the intestine Fluid levels are 
more likely in mechanical obstruction than 
in paralytic ileus and if the process has 
existed for a significant length of time, 
there is likely to be evidence of intrapen 
toneal accumulation of fluid This latter 
development is demonstrated by the im 
pression of increased density of the abdo 
men on the flat film (ground glass 
appearance) and possibly a hazy giant 
fluid level m the upright film An impres 
sion as to the thickness of the intestinal 
wall can be gained by noting the distance 
between the columns of intraluminal gas 
in adjacent loops of intestine (Fig 4 1) 
The patient may have manifestations of 
fluid and electrolyte depiction, and of 
toxicity, depending on the duration of the 
obstruction and the adequacy of suppor- 
tive therapy 
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°" Ce tbe JagnosK of mechanical ob- 

anT h n i 1 “ e “ “ tabhshcd . ™»al ther- 
py should consist of correction of fluid 
and electrolyte def.cienci-s and use of 
gas r,c suction In early cases of sunnh! 
obstact'on from fibnnous adhesions, such 
measures may be curative Return of ade 

oT L P r a ' ,B may ° VCr “ rne such Pomts 

n or intestinal decompression 


tient should be reoperated on as soon as it 
is considered safe Too often a dangerous 
or irreversible stage of depletion has been 
permitted to develop before the futility o( 
nonoperative therapy is accepted Even 
after several dajs of obstruction most pa 
tients can tolerate resection or decompres- 
sion and the golden hour should not be 
lost in wishful procrastination Because of 
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the danger of aspiration during \onuH n, t 
lumbar anesthetization «, preferable w 
genenl anesthesia The probable level of 
obstruction can usualh lie localized to one 
quadrant of the abdomen on the basi, of 
clinical and rocntgenographic rxannn* 
tion and the aria tnaj lx* approarhed 
through the original or a new incision In 
the presence of massive intestinal disien 
»«<>n the intestinal Ssall ts eatrrmel) thin 
md much manipulation ntav re* ill *** 
rupture Ibis ran fw prrvrntrd In ead* 
decompression of several loojrs of tntrs me 
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situation demands'"/ ° r CO, “ ,om g as ' be 
usually „n ™ d In -recti, e procedures 
the one 2„ a "T"""™ 1 ■""»!, nal tract 
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Enterocolitis 


Development of resistant orgamsms 

therapTand 1 C ? nS ' q “ Encc of a n"b.ottc 
tl erap) and such organisms may be found 
in postoperative infections Emergence of 
such strains subjects the host t„ what 
amounts to inoculation with organisms 
peculiarly adapted for growth In large 
measure postoperative infections that 

Je nr P H™Jt t '** an’tblotic therapy 
are produced by such orgamsms The Ire 
quent oral administration of antibiotics be 
fore and after operanon provtdes an 
opportunty for emergence of resistant 
organisms from the normal flora of tbe 

“T Th “ “ deari f ““"on 

strated the increased incidence of 
staphylococctc ententts in such patients It 
should be remembered however that th.s 
compl, cation develops not only after oral 
antibiotic therapy but can o castonally 
be precipitated by parenteral admmmra 
non of such medications as well as m 
persons who have had no antibiotics As a 
result of the high concentration of tbe 
antibiotic in the intestinal lumen lhe 
susceptible organisms are filled and the 
resistant ones begtn to predominate The 
nucmcoccus p >0 g„'s vartety of 

the btaphylococci family is a frequent re 
sistant bacterium and b, its luxuriant 
overgrowth produces a specific type of 
enteritis 

The symptoms are mediated through a 
powerful enterotoxm which is liberated 
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into the intestinal tract for absorption 
The patient, most often one known to be 
vulnerable to such an infection, is acutely 
ill with fever, toxicity, and symptoms sug- 
gestive of peritonitis, ileus, or intestinal 
obstruction Usually the lower intestinal 
tract is principal!) involved and there are 
fulminating episodes of diarrhea, char- 
acterized by passage of mucous containing 
watery stools 

The illness may rapidly deplete the pa 
ticnt of fluids and electrolytes, and prompt 
supportive measures are necessary to com- 
bat such depletion, which may progress to 
frank shock Transfusions of blood and 
plasma as well as infusion of liberal 
amounts of electrolyte solutions may be 
required Smear and culture of fecal 
specimens should be taken for identifica- 
tion of organisms and sensitivity studies 

Meanwhile, the patient should be given 
an antibiotic that he has not taken before 
and that is likely to be effective against 
staphylococci The newer antibiotics to 
which the bacteria arc least likely to have 
been exposed are usually effective Because 
bacteremia sometimes occurs as a part of 
tlus tyyie of infection, intensive parenteral 
as well as oral medication is required If 
the patient fails to respond favorably to 
this therapy within twenty -four to thirty- 
six hours, an additional antibiotic should 
bt. given The seventy of the infection 
precludes postponing treatment until 
sensitivity studies have been completed, 
but more specific medication may be 
necessary after such studies 


Acute Cholecystitis 

The far greater than coincidental 
occurrence of acute cholecystitis as a post- 
ra use complication of unrelated opera- 
turns has been well documented The 
attacL is usiialh fairly typical but the cor 
tret diagnosis is likely to Ire delayed since 
th«- clinical picture is *u|M-nmposrd on 
llut related to the primary procedure 
Clinical manifestations usually appear 
sliortlv after resumption of oral intake and 
consequent vimulati m of ilw gallbladder, 
wt<xh has lent well elemons '.rated to Ire 


suppressed during stress Cholelithiasis is 
usually present The most frequent cause 
for delay or failure of diagnosis is that e 
illness is attributed to persistence or* 
velopment of postoperative ileus *- 
most important factor in making the tfg 
nosis is awareness of the possibility o 
disease Treatment should be c oe ^ 
cystectomy or cholccystostomy, depen in 5 
on the patient’s condition If the kltef 
considered advisable, it can be done e 
with use of local anesthesia e ' en th< 2L 
the patient may be seriously 1 
morbidity and mortality rates in P at,e 
with acute cholecystitis treated * 
servativ ely are far greater than the ns 
removing or decompressing the S 3 
bladder 


Intraperitoneal Infections 

The frequent use of antibiotics 
operatively and postopera tiv ely has 
nificantly decreased the incident: 
post-operative inflammatory c °n*P 
tions However, when such mfectio ^ 
occur, although potentially they are ^ 
less lethal, the clinical course may 
bizarre because of attenuation of * e < j | 
croorgamsms by the antibiotic Tic 
agnosis may be dangerously e c 
because of the masking effect of antl 
therapy . tr0 . 

Peritonitis is usually the result o 1 
duction of bacteria into tbe P cnton tr3f t 
from the gastrointestinal or biliary 
by spontaneous or traumatic rupture o ^ 
viscera or by intentional open ope* 3 5 
That the peritoneum is inoculated 
variety of pathogenic bacteria > n 
such cases is well established but 1 ’ ^ 

frequent development of pcritonit^^ 
testimony to both the natural rrMS 
of the peritoneum and the 
lh< antibiotic therapy Undoubted 
preenbic numbers of sulichnical w ** ^ 
are alxvrted Other infections occur, ^ 
because of bacti ml atu million nW > 
duce mintnnl manifestations so that * 
muon of the infection n delayed 11 
the piiient it sertously ill 

Rrsidml infections within the | 
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5S1£,* “= 

lacttcallv A b t ° acc °’ n P'«hed pnophy. 
of blood^n,!™ 8 ‘ he ° pen,,1 °" b ) removal 

oV.t’X" 5 e,u t ,te from tha - 

blood JS I' u bd !’ mmal oavity, because 
growth of K dca CUl,Ure modtum for 

domma,“ C S“/r It' n ’' Sra "° n ° f ' h ' ° ff “ d '"‘ 

r™o™! e e“' e Prophylactic measure £ S US TT W ^ 
lum fnr^k b0th ° rgani5ms and the pablu radiolomr H ^ dia P hra gm and renders 
for their growth The use of asurrm ? dgnos,s somewhat less certain 

^«^=p£SHS= 

?;=‘ 3s23S SSSSSiL- 

a- fX2=rrr~* £?^J«=r=ea 

dommal opera., on „r other traumf a„A A ? ° f,en nM b ’« b enough to in 
d«T have a predilection fir , l ! u ^ 6 significant infection An ervthro 

Particularly the nght n * n ^ bt cyl,c sedimentation rate out of proportion 
E“ The^ les' fmt„I„?“ Xmr™ r 1° ‘T '*"« “ **" postopera tnt'sta'e 
^ left is more likely to be S . f im P or,ance Significant elevation 

™h malignant lesionl of t he !t omaHf almost invariably accompanies appreciable 
IS',”*, which undoubtedlyt ST*** ° ! *“"«= or purulent ma 

& -r; 

r ^3^-iSftr itr f^-a D xirci 

° f Possible contamination and^ims of a , m0re f tha " t,leoretIC hkeJ.hood of 

aSSjf « fc*. leut^Vnd “« 

right poster Cn emeSS tenderness in 

c haractensticaI| SUpen0r SpaCe m f ect:ons 15 
right S u y L° Ver and ianited to the 
space ,nfi! **• and ln *8** inferior 

tenderness Wh,< * are mfrahepatic, 

Riargm Confi eneath lhe r, S ht costal 
genograpW- fi " n y° r > r or suggests e roent 
sidence may be demon 
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Denetrificn . L ^ aic positions and 
penetration technics are employed P 0 ,. 

laTem?” !UPe "°r r !paCe “'“boas fhe 

amd m P T n ° f th ' d ' aphra ^ « ■£ 
ated m the posteroantenor roentgeno- 
gram and the costophren.c angfe „ 
obliterated I„ , he £ toa| JW* » 

gram the posterior ponton of dn/dia 
phragm is elevated svith obhteratton of the 
posterior costophremc angle Rarely them 
B evidence of gas beneath the diaphragm 

ro tr, P T effus '°"’ lhe ,atter be “S due 
M transphremc migration of the offend, ng 
nucrooreanism nr inv, — -tm . _ s 


. o runmiAi 10 new areas 

and because of the high percentage of 
negative results, which may further delay 
definitive treatment All true subphremc 
right subhepatic and left an tenor inferior' 
spaces are readily accessible for extraserous 
drainage Selection of the site for drainage 
depends on the location of the abscess In 
nght posterior supenor abscesses a pos 
tenor approach permits extraserous dram- 
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pentoneal cavities The^nc!*^ ^ CUra ^ ° r 15 P°ssib!e by mobilizing the transversahs 
along and parallel to the ^ ascia and peritoneum from the abdominal 

which is resected in its pnfi»h, /p 1 ^ ns wa ^ on t * le underside of the diaphragm 
Through the bed of the tv elfth^ untl1 the abscess is encountered The for 

transverse incision is made , n ’ a tunately rare but less accessible collection 

the first lumbar smnnm r, C CV ^i,°^ in kft posterior inferior space or the 
diaphragmatic attachTm ^ Iesser bursa can be drained 

ncise and posteriorly or through an approach that 
traverses the greater peritoneal cant) 
Because several weeks may be required 
for complete obliteration of these sizable 
abscess cavities adequate drainage bv 
semirigid rubber tubmg through a wide 
aperture should be emplojed The drain 
age tube should be withdrawn gradualh 
as indicated by the progress of obliteration 
of the dead space, which can be deter 
mined clinical!) and roentgenographicall) 

These examinations may include instilla 
tion of radiopaque d)e into the abscess 
cavity, or the measuring of the volume of 
the cavity by instillation of saline solution 
The other natural recess in the pen 
toneal cavity that is frequently the site 
of localized infection is the cul-de sac of 
Douglas Such infections are usually the 
sequelae of contamination of the genenu 
peritoneal cavity or of the lower half of 
the abdomm after operations on the m 
testmal tract or the pelvic portion of d p 
genitourinary tract In fact, there is a 
Iig -I 2 Tpclinmue f i tendency for peritoneal exudate par 

tenor subphrrnic atwrsi 3 *** Ocularly with the upper part of the both 

incision overt < s m«ir,h rib S„ ; Lu,anrou ’ elevated, to gravitate into the cul-de sac of 
retropi ntoncal space this ugh licit Douglas As in subphreme infections cul 

' turn! ar spin on < , dt “ C ,nfrctl °ns probably occur frequent!' 

is plunged iruo ,Ut arc . not rcco o n,/ ed and revoke *p° n 
tancously However, because significant m 
f<*ction in the cul de sac can be detect^! 

•lie posterior parietal radicr easily it should In diagnosed early 

jn»se<| T| m w dissected from^ibe ” T r ,n ot,lrr residual intrajK nionea! m 

surface of the slnphratm »,nt,t 11 | ,,n< ^ rr ^ <ct,on< ‘hen arc syxteuuc signs of per 

"h»ch is located a W P J' 1 ,,lp al ’ vr " sntence of infection such as fever and 

postern r to the nsht Utertf t a, ' d ,rukoc >“"»' In the beginning of tleir 
reacliesl 11, e dissectme f m , P p T' € * r *«->«pnieni there rm> In- few locihrm** 

m»o the at ««si cavuv ami ,t P " m,rd manifcstatwm Ibx-iuve of the proximo 

»iit itest In alncrsses of ,i,_ I?' 't dlp urinary I, ladder, rectum and ani» 
superior ipaer drama r , an,rrM r the ciiWcue, the patient ofren com 
phdied exirapenirneallv 1,. « plaint of urgency and fretiiienrv of urinJ 
parallel arK , ? !" .T*'*?* ' ,0n 3 * f ™-*| fullnns and auj 

I <urave, tnn rnt i. |n|t . _ aI Jrc, i incontinence 11 rv mat tie associated 

*'ress cavity with ] ical af>dotniriaI discomfort Diarrhea 



twrlfd, rib at level „f f„, 
P'^cs, (e) I, s sec 1 1 oj- bng 
abscess roily 
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relaved, U It""" 15 ofl “ 

«. y be an area of,™, ' a " ,er,or wal1 

lion or m a d te " dermss and mdura 
The ,„’d, r„ d f “«*■ ""'"at, on 

We an appfe™,, IT? S “ pp,,ra "°" f " ls 

noddle Th e rectal* Sp0t ,he 

and feels succulem* “ Cdemal °" s 

of COnS “ K ,° f ade T' a,e drain age 

rectum ’ Preferably through the 

a sZge « a 7„° b ° r 5 T d ' C >» 

'h=?,d of Tneoh d ’ frcqueMl >’ without 
■" -he apple “ , h r' U, '° ,h ' ' W '” sp »‘ 
needle sup P “ S '! as P lra 'ed, with the 
,s mTde h P 'r e e a nnsrtndmal mc.s.oo 
'"to -he Z “ S ’' ' hc “"i'"'”' recal wall 
•nets, on are “ T be of the 

hemostat and P ? bv means of a 
rerted a „,o ",h nibb " are 
contpme 4 “ e Cavity for drainage The 


Venous Thrombosis 

operatuT 1 <h ', mettlence of many post 
cause of P 0mp lcat j ons has decreased be- 

eleenohte ' 'bT 01 ° f t*’ a " d 

venous thr ba,ance > th e incidence of 
the sear? Til ““ ha ? "'reared through 
about one n “"PWat.cn develops ,n 
admitted f ^ ?' e hund red patients 
People of , h ” p “» I " I( ■" 

affects thnso f ge j a t lo,1 Sh it most often 

remembered * 

complicate r v , enous thrombosis is a 
condition*, * 0n ° b medica l as well as surgical 

Types 

veno us a ,},^" S ^f ratlon of P ost °perative 
f crentiate h^ 1S “ lmportant to d,f- 
'a*, wd, Si”" ,be ™,n types Mo,, 

categories ‘T °" e ° f large 
thrombosis ?rr m ^ Ph M b l" S " P h,eb ° 
nonsept, c h.,t b ° phIeblt,s 15 usuaJ, y 

P C but occasionally n may be septic 


■ta,s,rssr;. d r" 

=■-= 

s=I‘SE'"~ 
6~-a^-&sk- 

avithin the sessel T^JX 

5Tr?r. 

•Tmawen e^ 0 * P u !" onar > embolism bui 
' "ay sene as the site of desejopment for 

b, o? mb f S ,ha ‘ n ’ ay b “°" e a " embolus 

may unde pro “ sscs The rWombus 
may undergo suppuration, as when it be 

comes involved by bacterial infection and 
sepnc thrombophlebitis ensues or a propa- 
gatmg bland red thrombus may budZp 
on the organizing thrombus and may 

em?Z* ,m ° *' “« as J 

The other major type of thrombone 
disease phUbolliromboiis, occuis 
Sldiously and often defies diagnos.s It „ 
unassociated a, the outset w,,h an 
flammatory process in the senous wall but 
consists of a coagulation thrombus in a 
previously normal sen The Ihrombus 
probably ,s the result of two facton One 
a predisposing faclor, „ increased co’ 
agulabihty of the blood resulting f„ m 
changes m the blood constituents caused 
by tissue damage and the other a pre 
eipitating factor, „ slonmg of the b£od 
flow ln the sens of the lower extremity 
1 he predisposing factor is probably due to 
tissue damage (operatise trauma, acci 
dental trauma or invasion of tissue by m 
fection or neoplastic disease) and ,s most 
JiJvel> a protective mechanism The pre 
eipitating factor is a consequence of gen 
eral circulator) retardation attending 
diminished activity, such as bed rest, in 
activity of the muscles of the lone/ ex- 
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tremity, particularly the calf muscles, 
increased abdominal tension from gaseous 
distention of the intestinal loops, tight ab- 
dotmnal bandages, decreased negattve 
p , r '! !ure "’ llhm th = thorax occasioned by 
shallow breathing, and a decreased vis a 
tergo through the capillary bed 
Septic or suppurative thrombophlebitis 
is an important subtype of thrombophle 
bins These patients usually have an 
obvious source of infection with involve 
ment of a portion of the venous system 
in the septic process, and actual showers 
of septic bacterial embol, are thrown mto 
the venous stream The patient ha, the 
characteristic manifestations of a system, c 
infectious process 

i tv, ° t >'P es venous thrombosis also 
differ as to prognosis True thrombophle- 
bitis is usually associated with a relatively 
good prognosis a, regards life In fact, 
unless adequate therapy is instituted early, 
these patients live long enough for post- 
phlelmie sequelae to develop On the 
other hand phlebothrombosis is a po- 
',"1^ fa,al from the onset, the 

' ° ’ ° nl > loosely attached to the 

venous wall can become detached readily 
W. h production of a pulmonary embolus 

1 ,™"“ n ° nUa ' ” ** 
Titaosinoi iilfpitis The clinical man, 
fesnnnns of senous thrombosis aim wry 
according to the type of the lesion The 
patient with thrombophlelmis of the deco 
If™ " The temperature n 

■well 1 ! h ' msolved rstremuy u 

wollen painful and lender, and usually 
ha, a wl,,,,,!, discoloration In thmmho. 
pl. rlum of the nqier final sen, there „ 
mines, over and along the course of the 

In 'one saphenous vein 

In deep il.mmlmphlrbitu not onlv i* >),? 

piiiwimm arr diminished as a result of 

P- .he artrnnlcTm * l 

hnmolatrnd extremity 

.JjT” ■■ ruperim- 

Lhwl " f lbmtntei|»hlrt,inr 

|„“ J ?"■ '"'*1 «e.c am „f „„ ljIu , 

’ tie prnrra, „ 


origin Phenylbutazone, which exerts an 
antiphlogistic action is, however, of benefit 
in early cases The treatment of thrombo- 
phlebitis consists of application of pressure 
bandages from the toes to the groin, active 
mobilization of the extremity, and ear!) 
ambulation as soon as the temperature be- 
comes normal Because vasoconstriction 
plays an important role in production of 
symptoms and prolongation of the process 
vasodilatation of the arterioles of the m 
volved extremity is of importance This is 
best accomplished by interruption of the 
lumbar sympathetic ganglia with local 
anesthetic agents, such as procaine or 
hdocame (Xylocatnc) Either this can be 
performed repeatedly (the number of 
times necessary depending upon the tin 1 * 
required for complete subsidence o' 
symptoms) or a polyethylene catheter can 
be inserted in the rctropenloncal space so 
that repeated injections can be made 
The technique of anesthetization of the 
lumbar sympathetic ganqlionated chain M 
relatively simple (Fig 4 3) If the pane"' 
is not too ill it is best to have him in tie 
supine position with a pillow under the 
abdomen to straighten the lumbar cunt 
If, however, he is acutely ill, as many o 
these patients are, it is best to place him 
m the lateral decubitus position ijj 
spinous processes of the first, second third 
and fourth lumbar vertebrae are ideal* 
fied, and two finqcrbreadths lateral 
each of these, a cutaneous wheal is pc’*" 
duccd with procaine A Iont» fine lumbar 
puncture needle is introduced perpen 
dicularl) to the skin until it impmce* 
a 'iinst the transverse process The trans- 
verse process is used as a landmark 
rause whereas the subcutaneous fat an<J 
the erector spmae inass may vary cm* 
siderahly in a fit, niusriihr man and a 
small, thin woman there is reJativeh hjw 
dilTrrenre in rhe thickness of the f 


Minr verreorar Alter me poim of the 
need!* impinges aeainst the transverse 
process, the direction of the firrd'e ** 
rliantjed slightly, either above or l* - *'"' 
and mtrr>rl..r M t t..r additional 


and introduces! for an additional <***' 
fin-rerhirvhhs The point of tie nrrsle 
tlien liea m the rrtfoprritoneil space near 
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a "" Ire 

anesthetic agent is injected Thts floods XT “* partlcularI ) °Mer people wtth 
the retroperitoneal area where the lumbar . f “ r "‘"P Ia,,lc diseasewho hate 
ynipathetic ganglia are located andTatw r,“'“ Tendem^s ,h e 

mn“l IT'".'?' 5 ' he *"*» C- oT.he° Lot ' m ” P "" °" d °™«™" 
im LT reP f' ed “ >2-W,o 2 4h J „nr with .act ‘it n ' anS "B") associated 

hasretumettot'rmTstttZt'r JS.'ST * 

y Although many physicians believe that 



aftertorrml 3 day! For some tlme 
amehorZ ' , SUb5 ' dence of fevcr and 
rommue f ° f ^ ' he P a ''™‘ must 
must be bandages and 

lymph „ ^ because movement of 

aimnola’ S T < ’ ady favored not only by 
of the mt PJ 1 sat '°n but also by contraction 
“the muscle, of the extremity 

“re t’Zl°T° S,S The nlnucal pat 
f ">in thaflf?, d,iTe " greatly 

mately 40 n „ * lrombo P h,ebu « Approxi 

»«a 0 emb„,° Thetf"” .fis^ 


phlebothrombosis can be treated satis 
factonl) with anticoagulants, we are con- 
vinced that anticoagulants are of little or 
no value in presenting detachment of a 
clot that has already formed Were one 
able to predict in which patients phleb- 
othrombosis would occur, administration 
of anticoagulants prophylactically would 
be of great value Unfortunately, the dan 
ger of hemorrhage is much too great to 
warrant routine administration of anti- 
coagulants to e\er> patient upon whom 
operation is performed Although ad- 
ministration of anticoagulants in sufficient 
dosage to patients with thrombosis will 
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Prevent formation of additional thrombi 
‘ ™ 1 '”. no ' v , a > prevent detachment of a 
clot that has already formed 

thaiT OUr “P er ™« "= are convinced 
that the onl) rational therapy of phleb 
othrombosis is application of a ligature 
focalM a ^ “ " h '<* «* do, ,s 

whom d ,lf nd ' eart In P a,ICnK ■" 
whom the process seems to be localized 

m the region of the calf and with the 
exception of patients who base undergone 
a P e h lc operation, ,t is our policy to ex 
Pose the superficial femoral veins bilat 
erall, and, if a clot cannot be 
demons, rated at the level of the junction 
the superficial femoral with the 

r:-'- ,o ,,sate si 'p«- 

M tin hovvev er, a clot is found 

at this junction, thrombectomy „ 
ormeil the vein i, ligated, and the wound 
" closcd ’, a( "r which the inferior vena 

nhlelmd, S l ,Cd !" P a,len, s m «hotn 

phlebolhrombovis develop, afler a pelvic 

rmuided " '7“ “' al l,l!a " on " recom 
mended as the primary procedure He 

who furred embolization 11 panents 
who had previously had clot, removed 
that were located proximal to the ,er 
mma ion of the superficial femoral vein 
'' C do no, advocate 1, gal, on of ihc vena 
cava or superficial femoral vcm a, a 
prophylactic measure or for the poviphle 
bmc syndrome He beheve lliat llVw pro 
red, ire, should he rcscivid for ,|,ost 
palicnts m whom it can servi ns a life 
Application of a 1, ^.urc 
bemeen the area of plileboilirombo,,, and 

l™. 7 i Present mum, on of , 

loose neei llimml.u. ,|„ |„a r , a „d )„„„ 

r n,wn }» w,,f » *»Pl»iraiivt ll.rombo- 

rrr and nt<un ^ ^ « or « t ,„c 

low m n, "l' hr ( -T” 1 ™"-'™ ~ » 
m whom pulmonary . mbolizanon 

in' the"?? I ''“T ■H'™ 

norm T ”’7 

l rZ? ll „ drama,, rally 

fatality ami ,|, r ^ ^ 

„ “ "Ut at II, uy 

!iwt4ri7;r;.r.^ rr • 1 

pmonV W ,„ t 
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extremities and use of phenylbutazone for 
evidence of acute recurrent thrombophle 
bitis should it occur 
It must be emphasized that the idea! 
treatment of venous thrombosis is prophv 
laxis, particularly in phlebothrombosis 
Prophylactic measures include earl) ambti 
lation, forced contraction of muscles of the 
legs, particularly forced plantar flexion of 
the foot against a resistance, deep breath 
ing, avoidance of tight abdominal binders 
and prevention or correction of ileus 
Prompt institution of adequate therapy in 
both phlebothrombosis and thrombophle 
bitis results in prompt subsidence of svmp 
toms and prev ention of sequelae 


Wound Complications 

Postoperative wound complications 

usually consist of hematomas infection or 
impaired healing with wound dehiscence, 
or evisceration Postoperative hernias 

usually result because of one or a com 
bination of these early complications 
Hematomas, if uninfected, often requm 
no active therapy If there is evidence oi 
Iooali7cd collection of blood in the* wound 
in contradistinction to interstitial extras 
asation into the p< rimetry of the wound 
evacuation is indicated As many euta 
neous sutures should be removed as are 
necessary to permit evacuation of the clot 
which acts as a wedge that separates the 

edges of the wound 

Significant infection of an operam' 1 ’ 
wound of the abdomen is almost in 
variablv secondary to contamimtion of the 
wound at operation It is esidrnerd by 
pain tenderness sw tiling redness and 
even fluctuation of the wound and re- 
quires removal of sutures and drarnac** 
Birring a breach in technique such c ,M1 
(animation results from introduction of 
infection from the outside as in penetrat 
mg wounds or from soiling of the wound 
with mttrrt.it frrm the abdominal si*rrr» 

The |»oor l lood supply of the »ubctlfJ«eo< 4 
fat rrmbrs k particularly sinerptiHe 1° 
sich an infrciion IWause cf tfe greit 
Iiirh(K»xl of anarrof ic mfrcti m of tfr 
thick adqaosr [j»rr in oliese patient* 
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Srzzsr: srrr r — ~ «... ... , 

(Fit. 4-4 ( suba,,aneol « fat lajcr , volJnd! more lmb,e '» separation Such 

are caref ,11 pcr "™"™ and fare, a s ,™* XT Uhr “ * he °f 

rapted c„«™ a ?P ro '™a‘«< wnh °‘ ‘ be effect ''' "mmulnture of the 

c° " !u "' re! ( c °»°n B preferable 

He V eT Se "" la,tCr “ m°m 

^nce „ C n„7ecC'c , ,“ nUSeS “ ,h ' 

edge andV^ fr ° m the ° p P° slte "°und 
"ound “I 'T„ ar %' nSerled ' b ™S b b«h 
drawn ( " ear fa r suture) but are not 

pacled with s'* J he " 0lmd ” loose 'y 
near S'* fin ' T G au2 ' and the far 
boots After 5 , b"' '°T ,y " ed ' v,,h b °w 

surface" " “ four da > s ,h ' wound 

and th. »n A m0r ! res ‘ !tant <o infection 
able al a d T ** cl ° sed " ,,h ™so„ 
a h.n C of sahsfactory healing As 
of moroh, Proc ' du ( e after administration 
the lhe , bo ' v boots are untied 

s iVfr P tha ' has b «" moistened 
fed s7u' I a " d ' h ' !U,ure! are 

lion * The ,‘otal period of hospital, ra 

closure T P r0 on&ed b, the secondary 
seventh !!“ “[“f" beln S removed on the 
in manv “ ghth p05t0 Peratne day and 
ened , y _ lnstance5 convalscence is short 
of th- V avertln S a wound infection One 
fa. o Par u CUlar ““S'" of such an 
causes re, thi “ i*. “ usuall >' ana erobic and 
wall rC I'bhiionon of the abdominal 

fluid^m* 1011 of w'roiis or serosanguinous 

| n'est, g aton n becans n ’ ,n ? 1 I!"" 1 " 1 dernand ’ by loos “ ** lh ' sutures removng 
wound d, ,ru„i, “ rvu h " P° 5s r b *frty of S*™ and tyng ,he .uteres tightly 
seromas .JT ' Vher ™ subcutaneous 



u Technique of drla,ed closure ol 
•km and subcuuneou, layer (a) Cutaneous 
sutures estend beneath fast a lo encircle ,h„ 

wouireT d "°“" d Coa Ptat on of 

wound edges „ presented by placement of 
nylon gauze in subcutaneous fatty layer and 
sutures are loosely t ed w th a bos knot (c) 
After three or four days closure ,s completed 
by loosen ng the sutures remov ng the nylon 


seromas 1 »*nereas subcutaneous 
the suhc T CUF occas,onaII y especially if 
h >« ■.»? a PP i, 
the more mures wound disruption is 
and ,, 7 T” Cause of sucb drainage 

a m.nat.„„ U 7 f b : h ™ H “! ^ ^.a. - 

wound H k *^ e " oun ^ ^ complete 

a ™re ,ha e , ,'r en " 7 ° P * Um » 

are that the wound ruptured 
‘hough no wounds are invulnerable 


abdominal wall which is made up of the 
flat muscles and their fascial extensions 
me anterior and posterior rectus sheaths 
Transverse hockey stick gridiron and 
thoracicoabdominal incisions that are 
placed so as to parallel the lines of dorm 
nam muscle pull are much less susceptible 
to separation The pull of muscles which 
is considered to be a big factor in separa 
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tion of longitudinal incisions, actually 
f,'“ u , re ° f "Of"* Of these latter 
lypes Debility, obesity, pulmonaiy com- 
pheafons causing coughing, distention, 
and use of absorbable sutures are all pre- 
disposing causes for wound separation 
Other factots are those that interfere with 
sound healing such as hypoprotememia, 
feet™” ° defic,enc >'' and wound 

ualdV?"' ,° f dama S= m “st be eval- 
uated by digital exploration of the wound 
whenever it is possible to close the wound 
I hose showing only outer fascial separa- 
hon simply require resuture, which may 
be done with use of a local anesthetic In 
the presence of complete dehiscence with 
c\ isceration, a general anesthetic is the 

Sarmr nS r° r i COntr0l, ' nS pam '""dent to 

Placing of large through-and-through 
sutures Significant intestinal distention, 
otten a contributory cause of wound dis- 
3'r' re "de r closure difficult and 
possible only w.th cons.den.ble tension 

mo ml T* C f r ' ful '"'"ototny a, one or 
more Inch with cmpttmg of the bowel by 

hro?! JL "P " r catheter 

through succeeding loop, greatly facilitates 
the procedure ansi males for , moodier 
convalescence Raiely will a wound d„- 
rt.pt a second time, because a, demon- 
strated by Sandbtom there is no lag t„ 
wound healing after the second closute 


RFrFnr.NCF.s 

A V'r 1 1 '■■■os, i) \t, ns.,„v, r . 

hide 'or w, T',\ C r r" W F' a ' ma «.lh 

Her mi l ,! JS" 01 ”'™’ 'Crum ,a„„ 
«»><•<• /-ff-H A 154 103 1954 

" ^pur 

rT'' r I n' R " ■ ttieil eire r, 
ot F- r The relationship 

d. s P C 

.h~l, the p,s U, m „ f >| 
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CHAPTER 5 


hernia 



Amos R Koontz 


Iz ,7 decades * h ' »**« C ,h", th h pa,,em \r t ,o be c °™™ d 

and !Ul1 “ one bad!) neglec ed by a lame ,b * hcm ' a ' v '" P robabl >' "over g,ve 
"four profession iT,, b.ghl,™ tZsZl 77 7 ^ a " 

Portant, not only because nearly all r n , S b , a n,udc! hav e often been very 

of Practitioners see he™as a"d at iw 2me '°f 7 T*' ^ P«"™ ■„ 2 

of b t about ,hem bu ' al» because reoZrZ 7 ^ d havc <he,r hern,K 
of the hundreds of thousands of hernia the, ^ ' S "' m P r °per adv,ce often bays 

offerers dte country Too many pht. t °P a ™ons delayed by unproper ad 
oonsider henna of Itttle or 7 m 3 h h 'i are ln ,hl ' ,r 70 s ™ « 
Portance It mu!t be remembered ,h« V ° undar S°"o 'he dtscomfort of 

!* “ highly important to themtiem who T7 S for seleral d “ ad « only 

^ a hernia To consider Jipmn t i ,,i fina % to come to operation because their 
;~ e “ belmle ,h '‘ r """"0 and' "°. l0n r ™ ai " 'he hennas 

i otential consequences 

thorn, tb 7 ? l T ,c,an consulted has a 
canabl® „ f kn ° Wled !f e ° f hem, a he is no, 
with re i™ 5 bls P atlent sound advice 
S of g l ',°i he hand hng of „ I, « a 
steer then- 2t' d ® e tbat Ina! ^es physicians 
Almost a „ P ? ,en,S 3VVay from °P erat *on 
upon L kemias should be operated 
there aftGr the,r a Ppearance unless 
trarv C ^ $P j Cial ,ndlcatlon to the con 
day" Uld,Cat, ° nS are indeed few 

’ntend to have P3flentS wb ° has ,n entlre V too many cases been very 

l, Pon are discouraged ° pe f ated P oorl >' done That is still true of entirety 

'he Physician who fit sees 22“?',™ 7 77 ““ °"' reaSon for ">“ “ ' b « 

pSe„, a t PhyS1C ‘ a " smiplyTdvt h” ^ h osP.'al» 

though ° n Ct n truss Ver y few oi them 
go to get^th te * thClr patients where to 
have the nJ' * 3nd feHer st,H Wl11 
the truss ^ C ° me back after he S ets 
been nmn t0 ma ^ e sure that it has 

per y fitted Other physicians will 


- — icioiii me nemias 
owing to Ihe alroph) of tissues caused by 
wearing Ihe truss and also to the deter, o 
ration of the tissues concomitant with ad 
dancing age 

Undoubledly the all too high recurrence 
rate m the past has been one deterrent to 
the operative repair of hernia on the part 
of both the profession and the laity The 
recurrence rate from various dmics has 
been reported as high as 10 to 25 per cent 
It is undoubtedly still entirely too high 
The reason for this is that the operation 
has in entirely too many cases been very 


chiefs of service m a great many hospitals 
feel if onlj subconsciously that the opera 
tion is of little importance and tum it 
over to junior members of the staff with 
out having them properly supervised in 
the actual operative technique emplojcd 
and giving them entirely too much Ieevva> 
in their choice of the operation The 
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lounger the surgeon, the more fixed his 
idea, are apt to be will, regard to the 
operation for hernia repair and the poorer 
his results Good results may be obtained 
hy many methods, but no matter what 
method is employed fundamental pnn 
ciples must be understood and meticulous 
care must be exercised in every detail of 
the operation By so doing ,t has been 
demonstrated that the recurrence rale may 
be reduced below 1 per cent 


INGUINAL HERNIA 

An inguinal hernia is a hernia that 
emerges through some portion of the in 
guinal canal Inguinal hernias are by far 
the most common of all types of hernia 
hey are more common in the male than 


Open tunica vajmalia 
V/l *h undcscendcd 

testicle 




Invagination of intestine 
w*o open t^mca va^malu 


Ccnfi.tc 

acre* cl Ivmia 



in the female Hon ever, Coley states that 
inguinal hernia forms 60 per cent of all 
ruptures m nomen and exceeds the total 
number of femoral hernias in both sexes. 

Inguinal hernias are of two types direct 
and indirect Approximately 92 per cent 
of inguinal hernias are of indirect v and) 
The indirect inguinal hernia sic emerges 
through the internal ring traverses the 
inguinal canal in close apposition to the 
cord (or the round ligament in the fe- 
male) and emerges at the external ring 
The neck of the sac lies external to the 
deep epigastric artery In direct inguinal 
hernia the sac tomes directly through 
Hessclbach s triangle internal to the deep 
epigastric artery, appears at the externa! 
inguinal ring without traversing the canal 
and docs not have a close relationship to 
the spermatic cord 

It is the general consensus that all 
inguinal hernias are due to congenital de 
fects The inguinal canal readily lends it 
self anatomically to the formation of such 
defects Embry ologically the testicle » 1 
retroperitoneal organ lying in the lumbar 
region As it descends into the scrotum 
the process of peritoneum that is earned 
with it normally becomes obliterated ex 
<ept the part immediately surrounding the 
testicle which remains as the tunica vag 
malis There not infrequently, however 
persists an unclosed portion of the peri 
toncal process in the region of the internal 
ring the preformed sac of Coley which 
forms the hasts for the future development 
of a hernia Even tliotic^h no preformed 
sac exists it is ohv ions that a hernia may 
develop if the arrangement of the litus 
eulatun around the cord is not tight 
Hirict hernias most frequently occur m 
adults past 10 vears of age They are sel 
sloin seen in rhildrsn But even in dirrc* 
himias it ts rrasonal le to suppose that 
there was a congenital weakness in d r 
transveruhs fascia or a direct hrrnU 
would net have occurred JlerrdittO 
tendency m hernias h well known TJ r ' 
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external ring are complete These may ap 
pear as masses m the inguinal region or 
the> may extend into the scrotum and 
become scrotal hernias Direct hernias 
seldom become scrotal hernias However 
I have operated on seven such cases In 
the female a complete hernia may enter 
the hbmm majus and be known as a 
labial hernia 



it was present at birth The term con 
genital as used here applies to the ana 
tomically completely open peritoneal tube 
with the testicle at the bottom of it 
rather than to the fact that it was present 
at birth 

A hernia that has forfeited the right of 
domicile is one in which so much of the 
abdominal contents have become fixed in 



] g 5 2 Development of a slid ng hern a by migration of the cecum through the inguinal 
r, ng The posterior wall is retroperitoneal and when herniated is not included in the hernia 
sac [Original draittng furnished by the author ) 


A so called congenital hernia is a type 
°f indirect inguinal hernia in which the 
peritoneal process does not close at all at 
the time of the descent of the testtcle into 
the scrotum Owing to nonclosure of this 
process the testicle lies in the hernia sac 
which is really a tube of peritoneum con 
necting the testicle with the main peri 
toneal cavity, the testicle lying at the 
bottom of the tube There may be all de 
grees of closure of the peritonea! tube 
rom the completely open one to only a 
small portion of the proximal end remain 
m g open (Fig 5 1) The latter type in 
reality is a congenital hernia also in that 


the hernia sac that there is not room 
enough m the abdominal cav ity for the re 
placement of the exiled organs Such cases 
are now happily seldom seen but do oc 
casionally occur 

A sliding hernia is one in which a viscus 
forms part of the wall of the hernia sac 
The cecum sigmoid and bladder are the 
most common viscera involved The ce 
cum and sigmoid are involved only irv in 
direct hernias These hernias are formed 
by the large bowel sliding through the in 
temal ring posterior to the peritoneum 
(Fig 5 2) Sliding hernias of the bladder 
are common in both direct and indirect 


no 
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hernias but more common 
mg hemia of the bladder 
m femoral hernias 


in direct Shd- 
js also common 


Symptoms 

Very often the first symptom is the ac- 
cidental discos ery of a mass in the groin 
Sometimes the patient, on lifting a heavy 
object, ssill experience pain in the groin 
as the first symptom of lus hem, a, th.nl 
mg that the effort caused the hernia, 
svhich is seldom if eser the case Often 
patients hase no discomfort at all or 
there may he a sense of dragging down 
discomfort In infants the appearance of a 
mass on crying is generally the hist symp 
tom As time goes on the hernia mass 
general], gels larger and effort causes d.s- 
comfort in the hernia sac, probably on mg 
to pinching of the peritoneum The size 
may increase until there is such a large 
mas, in the scrotum that it interferes uitl, 
ambulation 

11>) steal Signs 


his breath and strain down (the latter is 
often more effective) If a hernia is pres 
ent lie will feel a bulging impulse come 
down against the end of the finger The 
fact that he feels no such impulse, how 
ever, does not prove that the patient has 
no hernia I have seen patients with small 
scrotal hernias who on coughing had no 
impulse whatsoever when examined early 
in the morning, the hernia having re 
traded during the night and showing no 
signs at all After being on their feet for 
several hours, the hernia then emerges and 
is evident If there is a small mass in die 
groin with patient standing it can often 
be reduced even while he is standing If 
the mass is larger, and especially if it e 
scrotal, it cannot be reduced until the 
patient lies down Even then, such hernial 
masses are often not immediately reduci 
ble, but the patient gives the history that 
they reduce themselves during the night 
while lie is in the recumbent position (un 
less they are completely irreducible) 


The external mguinal ring can be p, 
pated b, tmaginating the scrotum 
■he index linger I, l,aa generally be 
considered that an rwrrxef inmmal 
of normal adrotls only the up ol tl 
index fingir Tin, i, questionable Mat 
patient, „nh much larger external 
punal ung, isl.iel, rauly admit the entii 
hernf n-T '"I * nt ' tr d <,elo 

berm L, Three lurgc o( „ 

rnlitg'd external ring,, control, nir 
mg tip into the thousands have bee 
studied (Gardner Chassin Krguson) i 
■nen u, the annsxl nre.ee, and 
tudmts. It wa, found Uuu over a p,™* 
«> )nri there u^s no appreciable differ 

m 0 t "V r nUr ° f l ‘ CIt "*' «*•!»«> 

n the men having I 4 , tr eternal 
noniu7 W * " U T ,l1vin ^ >nul1 «mrs A 

lie lunen, »„1, a | c,„,j , u>r „„ 
, ** "j 4 ’ 1 rv "» while nandm' The 

" i' 1 "" ,r,! ^ f '" •" m iic- 

J,,t || n ' n una, ,nann * .he n. , 
eider rou I, „ |„.M 


Diagnosis 

Entirely too many men have been 
turned down for military service and for 
employment solel) because of enlarged e* 
ternal inguinal rings Tins is a matter of 
education and there is reason to believe 
that thi situation is improving 
A hemnj mass in the groin is general!' 
easily diffcrmnatid from other tumors W 
that region An inflamed hernia winch >* 
rare might possibly be confused with 
adenitis As a rule the history and the 
physical signs are all tint an necessarv 
to establish die diagnosis 

A lipoma of the cortl mav give all the 
phvstcal signs of inguinal hrrnu As these 
Iipoimta arr grnerallv derived front f>ro- 
pentom al fat md come dirough th* - 
internal ring thrv often cauv an rnlarce* 
m»nt of thvt rm^ even when no hernia 
ur *s prevnr Jhrv should therrfoie 
really be rillrsl fall) herntat, and. wlen 
operated upon a repair of d** internal 
tin" tliould 1w nmlr to tW the npemm? 
m llte lunwrnalti fawia dirnorh wlwh 
d<ey nnp„r(| 
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Ho’vtt/™ f'X by tamXnatom "P°» «K pa 

0f '™ 


ring 

nn? w,.h .V " r ‘“' 1 ' UM10,e ,0 Palate that 

whether a he ? rder to detel ™me 

wnetner a hernia is also present Or™ 

I '° na J I} wh ™ 3 patient uifh a hydrocele 
lies down the hydrocele fluid will disap 
Par into the abdominal ca\ity This 
r means 0 course, that the patiem has a 

c°Zd n, l al H he ™: a and « a W -tn 

St I 0 ?' aim in pa 

sSir H > “ ,he h>droce,e ^ 

Which I’ d,sa PP ea " 'h™g the night 
hich means that there is a small o|xm 


cspec,a,r y m ihm ; Eo ;rL n d e rbtmS y e 

b> looking at the patient across the room 
owing ,0 the globular instead of pcaXe 
hope of the mass The preopera, XdTf 
fercntiation of these two type, of hernia 
K largel) one of academic importance m 
any case as the same incision „ made for 

shouldX ° f b0 "l h ' m ' aS A ” !»>«■». 
should however be examined m both 

the erect and recumbent positions If m 
the recumbent po„„o„ the patien, can be 


“s a penmen, procTssn X position the pattern can be 

nal “ and a h =m£ sac fliSwt o/X X' ? f n ' raCt h,s "»*l« »nte =st. 

«rd a re often more d|ffic ^ |t ' ™ a,e ° f the stmngth of the floor of hls 

ale from hernia but this can usually be „(?,?' , be , made whlch « not possible 
d ° ne }T 'he fact tha, the ma, ma« »' “ ,“ nd ' r anes ' h «' a 

n°nr~t..~n, ls sma " S1,J,„ S „ „ 0 , easy to diagnose 


, — mai me 

nonreducible and fluctuant 

entXd'f h " ma can u5ua,l >' be differ 
amerces hX *" SUmal t »“ because „ 
Of above p* Poll P arts hgament instead 
some f P X* rU hgament However 
ouslv iX ,X' as burr °' v anheutane- 
conh„T r,a Pi. Poi ‘P arts hganten, and are 
confused with mgnmal hem, a, In s „ c h 

S“u|Xt ” fal P“P'' “ ma y he 

emeX l deKrm ™ whether the sac 
mentis, abm ' ° r below Ponpart s hga 

™d h. r e ' er, , lf ,he h " n ‘ a “ reduced 
It car, ° S n r P , aced in t l’ e external ring 
Went \ be de,e ™ ned -hen the 


, , s “ easy to d: 

before operation If a hernia has a 7arge 
nng through which most of the contents 
of the hernia sac are easily reducible but 

^ “ not reduc ' b,e a shding hernia 
should be suspected 

Treatment 

The nonoperative treatment of inguinal 
hernia will be mentioned briefly only to 
be dismissed curtly The only treatment to 
be considered except in the most unusual 
circumstances is operative treatment The 
injection treatment has a most limited use 


patient coughs whether .h. t" > n Je c t 10 n treatment has a most limited use 
emerges through the nn R or throuJhThe £ IT S ° * he , in J ect,on technique will not 
femoral canal The dXX ' t S H.m XX X Tru ““ sh o„ld no, be 


femnrd ; S ~ tne nn S or through th, 
cult ,n , C i? na r The dia 5 nosls may be diffi 
difficult 1,6 fema,e mvm S to the greater 

tema? n “ T CUrateIy paIpatin S thc ex 
lemal inguinal ring 

cu ,t™T S U 1S easy and sometimes diffi 
direct i, lffere ' ltia,e between indirect and 
if whe °P eratlon However 

>ure .. put oierTe mtp be , red ““, d pr ' s °‘ a CUre alm “' 100 P' r when the 
1 cm mesial to “!!”? g ^ p ? ,nt °P eratlon 13 P ro P erJ y done Many hennas 
tunning between Ih dp °“V ° f a h " c “re neglected for yean and the older 
and the anu-nn p,ne ° f ,he pub,s P at,ent often in advanced years may find 
‘hum) and the Spme ° f *, he that e ' en when "eanng a tmss the hernia 

hernia does not P ‘ ,hen cou slis the cannot be retained Owing to discomfort 
direct but does .flTj U “ ,n P arUal obstruction or strangulation they 

it it is direct This test may have to come finally after years of dis 


, “ aituuiu not Oe 

wom m other than very exceptional cir 
cumstances Not only do they give only 
temporary relief they cause the formation 
of adhesions and bring abo it pressure 
atrophy of the tissues A hernia should be 
operated upon as soon as it appears Tl en 
the operation is simple and the prospects 
of a cure almost 100 per cent when the 
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Pouparla lit 


O . these hernias as the years go by, he will 
^ not bc casua l about the hernia and will 

R£ jtfiJ ac * vlse operation as soon as it appears 

njZizSrjf y/yj /} / £* - T,rE classical operations For a! 

most 70 years the Halsted and Bassmi 
operations have been considered classical 
operations in the surgical world Halsted 
Comoin d i» and Bassmi published their operations « 

V tendon // multaneously and independently The 

\ d. main difference between the operations 

Vi v V \ L uas that Halsted transplanted the cord 
^ A subcutaneously and Bassini transplanted it 

(y'^X'JY \N /vuvffiix i// between the internal oblique musclt and 

the external oblique aponeurosis About 
/ ^"TTTt^ ^C^-- tp n years later Ferguson (1899) advocated 
Pouparta h^; leaving the cord in its bed and not trans- 

planting it at all While Ferguson’s opera 
c tion has been widely used, it has not been 

r— ? as widely used as Halsted s or Bassmi*- 

Jl // Lothcisscn in 1898 first sutured the con 

/flrfjfsl llr joined tendon to Cooper's ligament in the 

nhrj '. repair of both inguinal and femoral her 
nias This method lias been popuhnred 
during the last fifteen years by the work of 
Fie 5 i ji, . * McVay and Anson The operation th at 

IS made thrmiV, n, |heTl la Wp ^ lr ,nr,,,on ha * ,>ccn most widely used throughout the 
tissues parallel and 1 rm « in< mlirutaneous world since Halsted and Bassmi published 

nV p: " , : " ,c,r 18S0 1'” I*™ £ 

oblique m d, sided m the direction of m fif™ Bw,m °P er ation This was prohibit be- 
dmvn to the inguinal ring ( a ) Incision over a Causc Ba ' sm * was a Furopcan surgeon at 
grooved director mij facdiun || m *n* die t,n, e when European medicine donn 
wtwory nerve, | )in g JUM |* nralh pi| nated the medical world, and Halsted w3* 

r«Hi» should ly avoid d (A and c ) II, r hernia a > ol tng and rchtmlv unknown American 

rrm»n«I P f?> T*.' and die excess ,ur g«.on at a time when American surgery 

the defect r r we * ” ,hr " * c P ara, «l and ""»* rcillv just beginning Tliere are rnanv 

cloved (,) The «H7,! ,n . ,hr * ram '"sali, indications however that the HtM«> 
sutured to J'oupart t li'e-!n ” *’1 ,b "* °I >r rntion has gained popularity as *1 r 

cord care lying .aim fo J£, fp ,mt ROn< * b > A ncent t[ ue * tH "*' 

approx, man m a , , hr , Mf , , ' ,, ,r > ' " a '*e sent to 28fi of flic- leading surer*** 

Jem# I ring (/) fhe aponeun*,, of ihe ~ ,,,P coun,r > diowed that the Ba'««‘ 

errul o d q , r the tnlicutjiieom n< M ir« md °P rra tion is tin most popular for small in 
tMers !" ***» ,brn approximated »epj rafr direct inguinal hernns while the original 
'C<V « ( , r ’' f " an 'l Not le Halsted ojiention is the most poptdar l<* 


cord care lying taken to secure «2fV««rT ,n ' t K ° n< * b > A rrCCm 

approx, mat, m a , , hr , Mf , “ ' 1r,or > ' " a '*«* sent to 28G of the leading surer*** 
fefrval ring (/) Jhe ap-vneuros,, of ihe !■* ^ ,IlP coun,r > flowed that the Ba'«m 

° ^ ' r ,b ** * M, *cutJiieoiit iMMirt xnd °l w ' ra,,on is tin most popular for srn3u ,n 


n approxinutrsl „-pj rafr 
'fi { J mm Kell) and .Not le 


[ 5M R Vs nlerx C-, <„ 

Njurdec* ( 4 


■cl If jHr e indirect and for direct hrmU< 


tosqyra.mn Mans of pi n mrc 

.1 ‘ tfnrii iq-m aponr, 

J U ' ,r ‘ J '**»«■>* «l s.mpK 

" r '111- <W, 

an Purr hjpp*. n , t , <fl trtJ 


* II r ft.iKini ojH-rstion which will w n 
dou!>tedI> continue lo fy done by a largr 
n itnltrr of pes>j>'e is shown in Fi"un* 5-^ 
limrr 5 1 sl<owt that the fiajx of d** 
ape*neurrw,s of the extern il t»bhq«e am 
ximjdv •vpprnxirnjted not swrrlajqx'd 
fKrrli,,j,ir k was not ,W »n cirfrf-r 1 1 ' 
<n trial Ibli’n! oc tie* Bassmi Ofseratevi 




! K " WL 


[Ex* n-ig 

Peritoneum 




,Bdse of sac 

8 vJ&"V '"’ 




'•rs/icrew^hema 0 ' nd'S'l^T"' TV Au,hor > *■<■ M The lop ™ m ,h„, , a 

“ d *• “'-or ,up“t‘ s h p n , o '“e° "" ST r ™?' y b "“'“ > l " *”* » f «- pub! 

lh ' * n subcutaneous ttssue „n!l T Th ' " **" ”S *>» the incis on lhtou S h 

sac has been d , , lhe a P° n curosis of rhe external obi que (b) The laree 

"■'»« thcsac:," b d e «a e Z '» ^ .™,Llpn„T/ 

"dl be exc sod a, ,h * ? ded f* ,nd ca,ed dotted 1 ne <*) The sac has bwjfrwd 
sac has been rrr Ls peritoneal reflection ind cated by the circular dotted 1 ne (d) 
defect « then 1-1^ T* ?* P e, ; toneuln * s being dosed « th a running suture of sill 
“*" c,osed by the technique illustrated in Figure 5 5 


(*) 
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Fig 5 6 Combined indireci 
and direct (pantaloon) hemio* 
plasty (Hoguet) (a) Demon 
stration of the two henna sacs 
(separated b) th< inferior 
epigastric vessels) after the in 
direct sac has been dissected 
from the cord and the tram 
versa! is fascia incised over the 
drnct sac ( b ) Traction upon 
the indirect sac converts t * 
two sacs into a single one 
placed literal to the inferior 
epigastric vessels (r) Demon 
stration of the now md reel 
sac which has been opened 
(Redrawn from B C Shackel 
ford. Surge i) of the Alii* ta 
;.r, 7>er/,\ol HI I” 5 
\\ n Saundcn Co Cowl"* 

II fl Srundcri Co ) 


,lu ,,f ,ll( ‘ «ao nn) be ,<r> broad on 
“ »np i lran,fi\ion and illation carom, I 
don, lint, die lac should In earned an 
111, Itmlonoum elmed ssul, a rnronne „ 
tnrr nl sdb or cotton 
In tlttect I it rotas ssidi a smdl slram 
.Irtjnal vre „ „ „„ 

p-be .1 ,„ and ,l„ 'fr-c, 

tiroes! user it b) puclcrmi; tnierniptrd o 
inattress |f „,e an , 

. ' I, tile Irons, main fa-cr, „ p r „,„, , 

o de “' l " Tl ’" «'l» nun 

tn de [elirone,,,,, „ 1)lrn . 

unror,,. ...tore of „ll or ^ 

»■ all, instead „f ,1 r „ r 

‘ ,0 a ‘ eneral ssealnes, , 

X n "t'> • smali 

Ian is ilssmj, 
M|„- an ,.-7",’ ^ far 'bapeil uc le-in 
it 

lave, s.,,1, a 'T 


In the case of a saddle hag or pintah* 1 
hernia in which ihm is Ixatli in indif** 
and •» direct sac present, till direct 
mav 1 1 converted into pirt of the 1 
sac b> iJu Hoguet maneuver (I 7 *? 3 * 
H/ tins maneuver the direct sac, b> c' r 
mg tri non on the indirect sac vvith * 
fin^t r on thf invid< of it, and h) pu'hi^ 
thi structures awuv from It vvith a P le * r 
giu/i mu Ik converted into part 1 
indirect sac lateral to the deep epi2 3<tt1 
vessels l he direct sac hiving l>ccn ! 
nated then is onl) one sac to be * fi 
vvith 

In ntan> msnnces the La Roque inci , * 1, ° 
is most vain iht< in dealing with tl - ** 

Tins is true in primarv hernias especu * 
direct lirrnns when it l« not crrtam 
v*Iieth«r in indirect hcinu «c ** ? 
prrs«nt It is also true in rrctirrrn? f<rn a * 
in whult die iriatomv is rrratU dntortp 
an»f m ththn lerm.ii In such cases * 
I-iRftr|t;r uwiskmi »v a treat time tavrr 
ttniusH of a • m,de rn iscle sp’mw * 6 



hfrnia 



aponeurosis J 1 **''*' 1 "“P 0 P"»"t»> rhc 

anterior rectus sheuth Th " m m ‘° "«■ 
cn venue of thp r ,. ! remuininff fastnl 

sected free f,„ 4 T di. 

lamed lateradv u ” nd "' l >"« "ancle and 
Pan’s ligamen h „ apP "”" n,a,< ' li *» P “ 
Plant, one end o hTtf'" \' a '™" «■» 
rectus sheaih ill , b b ' S ancf,or ed to the 
Noble Giner I ^ ’T" Kt,|lv "»d 

1914 \v R l 0gi anA Abdominal Surgery 

SaandersCo) d " S C ° « « 


lenta^nno ab ° U ‘ °" e ,nch ab ° 1 ' "to ‘a 
at that pomt n w,‘"hffi P " , ‘” ne 1 l Ca '“ y 
toneal cavitv , fin S er "to pen 

the presence^ thp 1 reIat ions of the sac and 
ehtdintr fem 02 abserlce of other sacs (in 
Often an Tnd™ “’' ly be d "o™tned 
s,mp? v " md ‘ r ' c J “ hard to find b, 
ft K eas? f ? th f ! ‘ nic ‘“ res of the cord* 
Peritoneal “ h” 8 " 

■"direct ,,, 7 ( ? e ,us P“ts a small 

he inserted ,h ' h ' fi "S er ca ""°' 

can easilv b th *J te of the l "temal nog 
edge o ,h V,SUa1 ' 2 "' hy lifting the lone? 
wifh a r , " , ° n “ ' he abdominal wall 

t"^n.nal ‘™ ° r) A, ’°' 1,002 of ,h ' 

a "d ns strength oft 1 " !i ' d,iy ** pa,pa,ed 

tamed than bv 1 m ° TC '' taC " > a!C ' r_ 
side In r y exarn >ning it from the out- 
f >-equentlv n CU1Tent , hern,as the method 
tant stnirt PreVentS the in J urui ? of impor 
from the *5“ S ? archin S for the sac , 

anatomy de throu § h a scrambled , 

that prevm l 15es P ecia ^> true of hernias j 
num & T: y ha \ e b ™ operated on a ! 
method mat * n s,I< *mg hernias the r 

"meh eaner'lS' 7 Juc " onof *= bond 

nd often makes a simple t. 


smremre, haCeT’ 'r“ "P 3 '" A » 'h" 

a.colar and ,d " ,h °™Shly cleaned of 
f r and adipose nssue, including Conner . 
fttnen, A ""taxation incision h, , „Z 

L tTSnSt r he cmj °'”' d 

■he internal ring a^S'g^ 
skm lga , ment benpa(h ‘he cord and the 

taK-. a ato,:th c rrd“vr“ - R z:r 

195 g \\ G r eC0lOgy 3nd 0bst “"« 92 102, 


i “i:„ u r fM —'" d »"— b" 

onosmo THE mole m the thansversa- 
Lts fascia I„ small mduec, „g3 

' flS” a f' ," P "' a,I >' m y° u "g People, the 
floor of the inguinal canal often is strong 
' "“ pt for ,he Opening in the transs eisahs 
fascia through winch the sac protrudes 
IV.Ih the sac open, the strength of the floor 
of the canal can be tested before it is 
excised from both the inside and the out- 
side Zimmerman believes that closing the 
hole in the transversahs fascia is alAhat 
is necessary in these cases After the sac 
has been disposed of, the transversahs 
fascia is closed with interrupted sutures 
snugly closing the structures around the 
cord This method will undoubtedly cure 
a great many hernias, especially m young 
people with strong fascia, and no further 
plastic repair is necessary If there is any 
doubt, however, further repair should be 
made as indicated below 
Some authors advocate simply closing 
the opening in the transversahs fascia in 
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^ h^“r- p,ac,ns ,l,e cord ■*»«■ 

mtSere," « 5 T P ° r " ng aM ° I "'"a' "all 

es with the growing together of 

2*3—. «,«- ."<™rXue 

and it «,=. externaI oblique aponeurosis, 
and it seems reasonable to believe that 

budrcsTa S,rUC,Urcs f-m a firmer 
thaH „ g T ,mra abdom '" al pressure 

cufa"° b,eC,, ° n ° f,e " ra,scd >ha sub 

h ° f «* ™,d » 


CU i t ,ngumaI hernias Some sumeons 
refuse to operate on difficult recinrent 
hernias „„.ess the patien, agrees base 
the testicle removed on that side I no 

In fhe fi, 7 q “ , ' S, ' 0n for reasons 
In the first place, one cannot tell whether 
remmal of the testicle w,ll be necessary or 
no unt'l he finds what the anatomical 

scr m l’nl" " ' “ me ° f °P™’°n I„ th e 

second place, most patients flatly refuse to 
hate the testicle removed, or, 7, hey 
accede to the request, do so with great 
r' U '‘ a T Ia the occastonal reeuLn, 


^" tnietha the^^Xu™ /"rd' X™ 1 - S 

h, but if the obliquity of the canal does «rar f d 1S foun(1 surrounded by 
°t prevent the occurrence of a hernia ihat ,SSl,e of SUC f\ Cart,,ag,nous consistency 

how can . nernia, lhat it is impossible tn <• . ’ 


how can h occurrence of a hem, a. 
Preservation of its obi, quit, 
must be reeumence of a hem,a> I 
-ndiree. ■» order for an 

Z” b ' rn,a <° recur, ,t must emerge 


. , , ‘“oyinous consistency 

that ,t is impossible to secure a satisfactory 
closure of the surrounding structures aboul 

cord ^ M the “ “ !M the Prereare of the 

n?,rri l a IT" 3,,0,h,r recurrence 
Burdicl, and Htginbotham showed years 

aco Inal ihn i_ . . . 7 


•hreagh the mtcmr^' ££ TZ atta, ,7 * 

Merged through the , mental rtnc the ,h 7 7 cord ma V be r «ectcd, leaving 
h'rnta ,s a fa„\ CCQmph and he nS„ 1 1 J pla “ Grace and J° h ™° 

the external rmg has no bear,' 7 , 1 ° , ,bat “^’onal atrophv of the 

already accomplished fact ? ' may be a '°‘tM if the testicle is 

Another object, on that ha, been rawed V?!"" 1 fr °“ ,ls bed R ™»val from 

SXpT TZTSr- ap f" r “ 

™ d I have no, b” ab ,r,o C 7r ShOUld be >° “he 

O'her surgeon who ha, seen .. occur n7 , r ",!° 0 far b ' yond tbe Cental rmg 
casionally m 0 Dera,m„r L f , 01 or ,he oollateral circulation of the test, chi 

snma, her^TCf tmnspSS ,h ™ tb Aft " *”>■ a » e“! 

cord into the Bassim ' p “' d ,be s, °n of a section of the cord some swelling 
and into the ^ ° ” ° n ' ' and tend crness of the testicle occur Thu 

other side NoSe of 7 P °” , “’ n 7 “ nd,t,on Honerally subsides withm a few 

noticed any difference m ,h f t’ has days or weehs A suspensory should be 
aEMovAt ^rerencc m the two side, worn in the meantime 

°' ™ E The pres nenuemo size or com, In - - - 


ence of n. iesticle the pres 

the rp.it e /P enTla, ic cord IS undoubtedly 

,n ffuinal°h ° r th r far grealer numb er of 
m the f e { TU ^ found Jn the male than 
proba- f er ?f e The P resence of the cord is 


™ u great 

many hernia ca<=es the cord is very much 
enlarged in size This may be due to 
the presence of hpomata in the cord, or 
to hypertrophy of the cremaster muscle. 


probably the preatestnb^.!.!^ .t.?? ” l ° ° f the . cremaster muscle 

of -nguinal hem, a 'm ‘°7' “f ” l T :,ally “ hEra,a ‘ ° f ,on Z sland ‘"S 

reason for removme ,7 , f T “ ° n y ! “ h Cascs “ “ h, S bl >' "nportant to reduce 
nd of the cord In s °u„e of d, ' “ “ S< '! ' h ' ° f lhe cord so ,hal ° n, f “ small 

this structure r,. ! P C f * c P resence of structure, instead of a large one, pene 
"all, I ^J:rr ,nS ? e abdominal trates the abdominal wall at the internal 
"tale can be cured 3 , n,° St hemias ,n ^ r,n S T* 11 * can easi, y be done by removing 
cord This without sacrificing the Jipomata and by excising hypertrophied 

ordinary mn u "o° u btedIy true of the cremaster muscle (see Fig 5 4) 
heve it to be ^ 0le tyP e , but I be- closing the interval ring A great 
rue also of the more diffi- many hernias probably recur because the 
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=i5r5?^-— 

fjaumts.m ,m ' er ' d ^ of the tantalum 


tli»» 1 1 4 Repair t olio win? 

pu lcation of Lotheissen ( 1898 )^ 
Coope,, ligament was Imle, ,f any, used 
m h, s country m inguinal hernia repair 
Following the publication of McVav and 

. „ „ u ,or me cool It ,S a Tom lhe °P cr atlon obtained 

not necessary to suture the other edges of vcaT ThU' for a P“'° d °f 

. ^ U r° as ,h * aponeurosis of the e\- not „ « reason to believe that it is 

to mai oblique holds it securely ,n place I T ,,!ed as fo ™efly, al 

Tantalum has the advantage L "r fascTa Wh ? ‘“W™ « « routmely 

“ ,hal 11 does not cause trouble m Z )c ' Con J omcd Kndon ,s strong and 

P r «e„ce of infection FaZaslZgl" « ^ ' S d '" t>u f h " laaa « 0 ". « Jn be 
renJms “ •** tantalum «r 


remams '"Countered, while tantalum 
Just as P a “ " nd ‘ hc rcsul,aM cure is 
•Z„o„ r ° nS “ ,f ' hcre had *«» no 

0^ P 1T VROS ' S OF «*“»«• OBLIQUE 

ne„J aPP '? ? . 0r 1IT) hrication of the apo- 


, » ugament verv 

eonvemently a, shown F ,g„ r e ^ 
When this is done, it effectually blocks the 
point of egress for direct hernias and for 
femoral hernias Hosveser, ,f the conjoined 
* *"V* v “ uHuncaiion oJ the apo to*f’° n IS W f 3 ^ ° r bas to be brought down 
neurosis of , he external oblioue ha, been ,? FI ‘ Samenl " nder “P"a 

Ptett) generally used ,n inmmal herZ T ° 'I 0 * !,ruc,ures mil result In de 

tepair „„ C e Luca, -Champmnmerc and Z'"® "' h ' th ' r «» use (loopers hgamen, 

Andrews nnh!,.l,~i .u. P . , r< L and ,n hernia repair the anatomy of the par- 
tiadar case should be studied and then 
it should be determined what method will 
gue the strongest repair, and that » the 
method that should be selected If lt 1S 


Atari, . IjUcas *'-'nampionniei 

heve e that P lh I,Shed thC,r methods 1 be 
doned £ H pract,ce should be aban 

he madeTT SeId ° m Can the lmbr >cation 

undesirable’ Of^ouTse’ 0 ?/ metbod ' ha > shot 

aponeurosis are so loose that fmh* t el "P ,ed that fhe re P air will be stronger 

T be acconJSrf ^ i, Lou t Tendon C °° perS « should 

should be done to take up the sSm rh, “ beIleved that ‘he repair 

roof the canal J n W he m t * 5t f 0nger by the use of some other 

Poor tissues ,h~ , g . as Wlth method, that by all means should be used 


^ge and the ,n S ulnaI n " g ,S 

oblioue ,. h ap0neuros ’ s of ‘he external 
ful T*2 P °° r m ,hat area so that success 
•he area PI ^ ng ls d,fficult or impossible in 

But thTZr ere f T ngth ,s most needed 

‘he Imn r, t f ° f the ‘"Sn’ 1131 canal is not 

recurrence £ “ prevent,n ? h em.a 

‘he urmf, 1 15 ob ' lous ‘hat the floor is 

not strong a ^ “** tf “ t lf the fl °° r 15 
new hemS recurrence ls ™«ed If a 
the C J ™, ,a appears ‘hrough the floor of 
hernia « ’ the P at,ent already has his 
In those 0 maUer how strong the roof is 
floor of ,i 1 Patlent , S u,tb poor ‘issues the 
‘he use of . Ca ” al . can bc strengthened by 


’ 1 1I ' UUIU oe used 

the Coopers ligament repair is espc 
cially valuable in those cases in which the 
inguinal ligament has been cut at a pre 
vious operation or in which it is frayed 
or weak I believe that its routine use is 
improper anatomically in spite of the 
seemingly logical argument of McVay and 
Anson that to suture the conjoined tendon 
to Poupart s ligament is to transpose fascia 
planes, the conjoined tendon being in the 
same fascia plane as Cooper’s ligament 
while Poupart s ligament is in the same 
fascia plane as the fascia lata and the 
aponeurosis of the external oblique Even 


‘he use of ‘i“i Slrcnsthened ^ so > when the fascial structures arc strong 

above, and n do Um S ? U7e ’ as Ind,ca ted in Hesselbach’s mangle, those structures 
P°ftant to dcDend beC ? mC hlS , hI} “ n * have to be disrupted m order to expose 
P upon the overlapping Cooper’s ligament so as to suture the con- 
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joined lendon to ,t This is not desirable 
IS also very undesirable to suture the 
conjoined tendon to Cooper’s ligament 
without exposing the ligament In the 
rst Place, if any intervening structures 
are left between the conjoined tendon 
and Coopers ligament firm healing can- 
not be expected In the second place. 


doing, one has to use care in order to 
avoid injuring the mesenteric vessels After 
the bowel has been freed, if only a small 
amount of bowel is involved, it can be 
easily reduced through the internal ring 
and the hernia repaired as usual How 
ever, if very much bowel is involved w 
the wall of the sac, it is often difficult 



Fig 5 9 The La R 0 ^ 
maneuvers In a slidm* hcW 13 
the sic must be opened W 
anterior!) to prevent ,n ' a<l , 
of the lumen of the 
The hernia if reduced !» *T 
a ration of the posts nor * 
of the visem from tw 
tenor parietal wall ana 
liver) of the vjsru» through 
muscle splitting wrision » 
Roque) (a) made proximal * 
the interna! inguinal « 
Utrr the v.vcu, has been de- 
livered through the La k<k * j4 
incision the hrmiv U( /i\ 
pulled behind the vi«ci:s I 
to give the sliding 1*""°'' ' 
peritonei! covering a n<l ^ 
entire organ »« then P J 

v« i thin the peritonei! raw 

(<•} Closure of the penr«*esi 
through the 1 j Roque ITT 

(d) .. Nl »«" Y 

usual I emu n pair I cm 
Williams limafi e/ 

I2f (\ 3, J9I7 Coutun J 
lanoin.f II Co ) 
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usuallj be done very ea s ,ly by extending 
the hernia incision upward only slightly 
MclCn S “ mU f ' s phttmg incision at 

Tease ,„ yS S°? i °P CTa « d ™ 

1 case m vvh.ch the patterns appends 


‘™LTl““ d - but “ dealing will, the 
c after the reduction has taken place 

WllaT l'l “ ,UCld, >' d «cnbed by 
williams, is illustrated in Figure 5 9 

scrot^Td i" occasiona l case of large 
herniatM tT " ,,lch ™** of 

noTbe Td a l' aS “ lar S= "-at it could 
not be reduced through the internal ring 

made V LaRtK l lle tncision had been 
made, and traction was exerted from 

“ d V™ from talow In these cases 

musce , “d' 0 C "' ' he m "™ a > “taque 
muscle m order to get the bowel reduced 

The method used „ ,ll„ s , r a,ed FignTc 

h ” ma o/ Wod *r is no, „n 

direct u m lnaul " al hernias, especially 
the bladd™' 2 , In d,ssec " n S ■>» sac free 
one c^„ “ Cas ' l) ' rcOT ?mred and 

der wah 'h V PreV ' n ? ,n J u ™S <•* blad 
three C, "' r 1 have operated upon 

hernia T ‘d "' hlcl1 ,hcre lvas a sbdmg 
Th a f a dlve rticu!um of the bladder 

cosa t‘T?r cons,sled of °"l) mu 
coats onT .Tj. |,enelra,cd al1 the other 
lum ?! K n b ad Cr “ rorm ‘h e divert, cu 
was 7 “d ,1 “ e Cases ,he diverticulum 
sac f r' rCd ln dl “ ec “"S 't free from ihe 
The f ° rC , lcs P r e se nee was recognized 
wall r i <hat ° nl> muc0!a formed the 
„ “ thc dmerticulum made it pract, 

beforoh 11 ’ d K, 5 8 ’° reco S nl2e the condition 
lum hand In ,l,ese ca!es ‘he diverticu 
cW.d “ C,SCd - and ,h = bladder wall 
in tb VVIth 7 taU ‘ ln dle mucosa and silk 
the m " 1 “ !C ' COa,s ^'Snt was used In 
lion r C “ a ln 0rd ' r “ P re 'ent the forma 
i , ° ‘tones, which might have occurred 
a non abso r bable suture been used A 
few "days Catheter was kept in place for a 

COMBINED RIGHT INCUINAL HERNIO 
AND •vcfENDECTOMi Patients of 
taVon IIK1Ulre lf tde appendix cannot be 
mm °, Ut the same ,lme that a right 
is ’ll'™' 5 “ repotted My practice 

because tbls as a routin e procedure 

that an°inf P ° S5lbl,It >’ ( a, *ough slight) ms nemia In attempting to get his appen 
the he ectec * "ound may complicate doc out through the incision just described 
has a *h 13 repa,r However, if the patient I found it impossible because I could not 
the ann ^ attac ^ s appendicitis, possibly reach the end of his appendix 
pen ix should be removed This can e\en b) enlarging the incision b) cutting 



i ig 5 10 Reduction of an incarcerated 
hernia When reduction of an incarcerated 
hernia through the original sac seems un 
hkel> without damage to the contents a La 
Roque incision (a) can be made superior to 
the internal ring When pull push mampula 
tion fads (b) incision of the fascia along the 
rectus sheath (c) with release of a flap of 
muscle between the two incisions permits easy 
reduction Following removal of excess sac 
and closure of the peritoneum the muscle 
fascia flap is reapproximated with interrupted 
sutures (</) and the hernia repaired m the 
usual manner {From A R Koontz American 
Surgery 18 81 1952 Courtesy Williams and 
W tlktns Co ) 

had been gn mg him more trouble than 
hts hernia In attempting to get his appen 
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across the lateral edge of the rectus sheath 
I found it necessary to do a nght rectus 
incision and found the appendix reached 
up to the patient’s liver (the longest I had 
ever seen) and was tightly bound down by 
adhesions all the way 

OPERATION IN INFANTS AND CHILDRFN 

The Ferguson operation seems to be the 
most popuhr in children Few surgeons 
ever transplant the cord A great man> 
simply do a high ligation and incision of 
the sac without any plastic repair at all 
Mv practice is to do this and in addition 
to dose the opening in the transversahs 
fascia through which the hernia sac has 
emerged The opening is often fairlv large 
A few interrupted sutures close it effec- 
tively This simple precaution prevents the 
occasional recurrence 

sitlrf 'i ati- rials Nonabsorbable su- 
turc materials should alwavs be used in 
hemn repair The reason for making this 
CTUgoncal statement is that absorbable 
surgical suture (catgut) is unreliable as to 
the period of time in which absorption 
takes place and then fore cannot be de- 
pended upon to keip the important struc- 
tures used in hernia repair in apposition 
until strong healing occurs This has been 
proved experimt ntally many tunes over 
and only recently by Midst n 1 he use of 
the material is therefore only to court 
disaster and invite recurrence Catgut is 
unreliable after s,x clays and Hira.y has 
shown us that it takes ten to fourteen class 
for healing to occur It takes al*»m two 
months for the wound to become f.rmls 
consul, d He'd Parson showed tint ,|„ fr 
rurrmcr rale at Presbyterian Hosp.ta! 
in .New lork was four tunes as jjrit when 
calgut was used is when srlk was used 

Of nonabsorbable sutum s,H md cot 
t**n are tbe |^t nos. asiihfh Tliere is 


removed This can often be fished out 
with a crochet needle or a very small eat 
curet If this method is not successful the 
sinus tract can be opened under local anes 
thesia and the offending suture removed 
This is undoubtedly a drawback and an 
inconvenience However, it is much better 
to be slightly inconvenienced in the ocea 
sional case than to run the risk of a large 
incidence of recurrence by the use of ab- 
sorbable sutures . 

In order to obviate the trouble that si 
or cotton causes in the presence of uifec 
tion, some surgeons use wire as suture 
material in hernia repair If fine wire j 5 
used, there is a tendency to cut throw* 
the tissues If large wire is used it ma' 
cause as much trouble as silk or cotton m 
the presence of infection 

One has occasionally to opt rate on a 
recurrent hernia that has had dratnw, 
sinus tracts, sometimes for years as a re- 
sult of previous operations In s»ch 
no attempt should be made to cure t r 
hernia until the infection is cleared »P 
The first thing to do is to open the sinu 
tracts widelv, remove any offtndm<* for 
cign body, and thus secure helling 
healing li 3 s taken place, one should »ai 
at least six months for the infection 
subside l>efore definitive repair of * f 
hemn is attempted Tven then there m 3 ' 
be niduses of the old infection left ,n 1 
abundant scar tissue tint one find’ 
these cases To obviate the possibility 
further infiction, I prefer wir« as a sutunr 
material in the Itemn repair 
wirt sutures do not tent! to cut lbm< " 1 
as mufli as monofilament v.ire but t ^ 
do tend to come untied Alteman*’- 
siinires of braided sure and ruorv 
merit wire are a coniprorniss anti 
catetil for ti -1 *1 1 >n Tli#- mr of *llk orC** 
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bc“w,"^V hC of "* *“*■»« should 

be Wl at least 2 millmtetct, long 

femoral hernia 

cnfra/T”' , h ' rn ' a called 

h*' ,S ,° nC ,h « Pco.rudes 
Pou B a°rt', I m ° r ‘ Ca " al ' cmer ?“ belou 
at the . lgamem , and pnsents itself 

cana „^ h Tli S , 0pen “ g Tl,e femoral 

vein U°7 *2 la, " al1 ' b > <bc femoral 

belosv bv th ' tbe ' acunar ligament, 
belosv by the pectin™, fascia, and aboie 


; r> fallo P“" '“be, uterus, t estl s etc 
Sliding hernia of the bladder „ common 
I encountered too cases of sliding hernia 
of the sigmoid, rare in femoral hernia 
Femoral hernias are more frequently 

nZn , , n ,' VOmen lha " ■» men. although 
inguinal hernia ,s much more common m 
uomen than femoral hernia Approx, 
matel, one tlnro I of femoral herni are 

Jemls" “ ‘ he ° ,her , "° Ib,r ds 
The condition ,s rare before the age of 
puberty I, „ definitely a disease of fduh 


5 1 1 Repair of i fer 
°™ hernia ihrough , f,„ 
approach r„h„ a Ion; 
i " ,ram ' c ™ mcisic 

beam J ““ W °" P °"P a « 

hgament „ iat„f a c, ory 

“ a, onof,he„c, tl 7open; 

the ?,' mpty ' ''Sated high an 
f excess removed The de 
IS closed „ th „ * 
a Pune string (Cushing) o 
W imerrupied mam™ , u 

fascia h!?” s' “™* P oc,meu 

Peupa',,', I 0 ™ P roc “’ «™ 

WaS r, Bam "" (From 
TheC Vm™? “"‘i 1848 

The r v i 1 Io ' b >' Co 

"'C v MosbyCo) 



blm,a 0upart ’ hgamen* The femoi 
space 35 a ru| c ,n the emp 

lacunar l' V ” n ' h ' ' eln and " 

em“ a gamCT ' Ver ' mrely it m, 

It also , an, r m ° r or Iatera I to the sessel 
the h r , 3S C , en fuoun rarely to pcnetral 
carelv , " ' ' hgament and almost equal] 
the nrrr° perforate the aponeurosis c 
betsseen of 15 muscIe and present itse] 
simuh, hC ™ U!cIe and “> fascia, thu 
mulatmg an obturator hernia 

Cases C Om C ! S empt> m the majority o 
mg u ,Um ,s tha m»t frequent find 
being ,le “ " S the ne « ">“1 frequenl 
ciuentJv ,*" e a PP end « is not infre- 

«>met!mi T d !? the Sac ° ther 

ound are the colon, cecum. 


life A few cases do occur, however, in 
children and one case has been reported 
in a fiv e-month old girl, in which the con 
tents of the sac were strangulated ectopic 
endometrial tissue in an organized hema 
toma 

Femoral hernia is not infrequent!) as- 
sociated with inguinal hernias, either di 
rect indirect or both The incidence is 
vanousi) reported as from 2 to II per 
cent Bilateral femoral hernias are found 
not too infrequently Femoral hernia ap- 
pearing after an operation for inguinal 
hernia ma) very well have been over- 
looked at the time of the primary 
operation 

The incidence of femoral hernias as 
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compared to inguinal hernias is difficult 
to arrive at; figures vary from 1 to 31 to 
1 to 50. That the incidence of femoral 
hernia is less than is generally supposed 
is shown by the fact that only 139 cases 
were operated upon at the Johns Hopkins 
Hospital over a 21-year period and only 
90 cases at the Henry Ford Hospital over 
a 20-year period 



most of the scries reported Dean con* 
eluded from his high mortality rale an 
recurrence rate that if a patient with a 
femoral hernia wanted to be offered better 
than a 70 per cent chance of remaining 
alive, and better than a 50 per cent 
chance of being cured, operation shou 
be performed early. The high mortal 
rate, of course, is due principally to a 
delay in the operation after strangulation 
occurs 

The current belief that the recurrence 
rate for femoral hernias is low is wrOUs 
The over-all recurrence rate is around I” 
per cent, and is much higher for stran 
gulated hernia. The rate for rccurrc^ 
femoral hernia is exceedingly high. n ' 
ning as high as 60 per cent in one vrl 

Symptoms 

The symptoms in femoral liciriia are 
generally less pronounced than in »n £ j u | . 
hernia unless the hernia is strang**^* 
Often the only symptom is swelling 1 
may lx* some dull pain There may 
urinary symptoms if the bladder i* 
solved, as frequently it is Even in str 
gulated femoral hernia the symptoms n 
be referred entirely to the abdomen i »' » 
out die patient being aware that a ' ,re 
is present 




HERNIA 


Hernia has been described above Both 
submgmna! adenitis m the region of the 
SnorTh ° PtnmS Md a “ranjjflated 

cnnn i ) h T” a arC tC " dcr and ^ 

onfmed A psoas abscess (now form 
rc '' 0 > of "; n P°">« m the femoral 

hernia n ™‘ > be c °" fused «"Hi femoral 
nemia The presence of flucluatron and 


incidence of strangulation if left alone 

fernT . 3rC j r mam approaches the 
lemoral and the inguinal 

fimoral AeeaoACH This operation 
ivas first described by Bassini in 11:91 and 
like most operations has had many modi 
fications since Figure 5 11 illustrates the 
sanous steps the procedure ft may be 
done either through a vertical incision 



serse^t . L nature of the mass should over the femoral canal or through an 
A sap u ‘ncrentiate the two conditions oblique inguinal incision The sac is 
fi ed k enous vare ' c can usually be identi isolated opened and contents reduced 

mass j pressing on the vein below the Often the contents are tightly wedged m 

self a d ti case , ^ ie mass empties it the sac and it is necessary to cut the 

Press 0 COa P ses reappearing when the lacunar ligament in order to reduce them 

Ure is released Some surgeons cut Pouparts ligament 

also but this does not seem necessary 
* reatment After the sac has been ligated and excised 

Ajj r repair is made by emploj ing the pcctmcus 

upon CInora ^ hernias should be operated fascia falciform process and Pouparts 
as soon as possible owing to the high ligament to close the femoral opening, 
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I'C 5 11 a) The ur hi< lmn w ««l ind the pentonmtn clos. d between the frrK«J 
1 ind the licimir hpiment nienall) The dotted line dun** where the • rr, “ 

I "*«» ,n l,lr iponeurom of the rxt.rn.l ol.hrju. (b) The apnnrurowi of the 
oWrqoe ha. been njwnecj exjxmn.. the tonjoined tendon Suture-, line been placed to « r,nt 
the conjoined mid m and Cooper* liomont t. aether \ relaxation incmnn ha« been W' r ,r 
the iheath of the reel,,, roi.Klr avord temir n when the turret are t,r«J fr) \ V'« f ” 
lamilum rii»e ha« been plind mrr tltf tuftirr line timt.m; the enjoined trr.f! * 
temper * ligament 71, e Jawer rdpe «f the tantalum pau/r ha. l>een .inured I • t» «■ P«t^ 
, ,J literal to l— .per . Iigumnt \ .hi hit he«n nu.le in the tantalum ju.t nto«al '* 
teronral irtw-It ... that the piu/e , n ( | 1Jt fn . lrf , m , v j„ fI |>rr ,^| , (> f„ ,h r «nt ur tf ,h ' 
pari, nie d tied line m lie piusr ... where the exrr.t ..,11 lie trimmed awav M««* ‘ r !’ 
lit "i '>1 «t»o ext.mil oblique If too much rau/e left, lie eat" 

"»< e a. the two |ea\et of the aj« nnin ... ar< .mured ««rr It (dt 71 e j»p»meuft»» 

urr.1 met the tantalum patrre S|, nihl there lw 


tefnal « I hqije 


.f 


f . 


nil t! r 


.all, : 

\ ft k.. 


>th I'C? 


een tie ajmnex.r. .11 and the tantalum if n /lied 
f«»a/> of Katgtrr / n |0*>R fW/m J ft lajq ino#l <■ 
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be blocked oil b> |. rll , 

(RuL W "T '° C °°P c ” 1'Samen. 
; Ugf,i Moschcowitz) Often p 0 , mirt . 

Sm',r nCS d T'" ‘° C °° pcrs 

docs ha\ ^ nUC | fen . SIOn T!lc operation 
e ^ ,e drawback however of 

to ar" 5 S | SC ? lr,S ' d 1,f ’ amuu (Poupart s) 

f ThcTr ‘ > n?,d I,gan,em fCoo^crs) 

Zi7™u7r dctt °°‘™''' L ™ 

offb, !!‘ C fcn ’°? 1 Canal "“> be Mocled 
to Co^n ?'"! 1 ,C ConJ °' ned tootlon (ton n 

VaviTh’ '"'f?' < LmI ™ Me 

') Thu method 1S sllperior |D I|H . 


or ? s . 5 15 R<, paT of a fem 
°™ *™“ b y 'he Her, ap 

Ptoaoh (/»,„) A m ^, P r 

m "'” 1 “ toade from the um 
'» P" b '» do»„ to the 
fee? ™ (a > 11 " pen 

P-S "1 bladd *r “" do 
S *" d s '"PP' d “““> 

femora °< ,< ' nm S ,0 oapote the 

Fohm 16 “ d o) 

l-o]lo„ ng earns, on of the sac 

;in r ” prohibited by 
approximation of a flan of 

»a elevated from .hepe” 

7*L f ( Tom A K Henry 
•"e Lancet vol I 532 193G 

13 s ?f’ ° PCra . ,,0n lf tfle conjoined tendon 
out ten« and Can be broil S ht down with 
'ncision IOn Wltb tbe aj d of a relaxation 
The ° sbeatb °f die rectus muscle 
over .1 ' n r gumal a Pproach has advantages 
S .ranl T ral a PP roach » dealing with 
action [ incarcerated hernias Re 
consider 5 f", more eas,, y carried out I 
rent fem * | If metbod of choice in recur 

femoral hernias 

NiAs FFI p ULT REGURRENT femoral her 
more diffiTVf” 11 fernoral hernias are 
gumal h? * CUre fhan recurrent m 
method uS S . n F,gUre 5 13 lllustrates the 
rent femoral i? repam "g a ,ar S e recur 
been dealt After tbe sac has 

with (Fig 5 14) the aponeu 


r«« of the external obltqtte ,s opened a 
relaxatton tnctston „ made the sheath 
of the rectus muscle and the conjotned 
tendon ,, sutured to Coopers ligament A 
piece of tantalum gauze is then placed 
over the suture line nmtmg the conjotned 
tendon to Coopers ligament The lotver 
edge of the tantalum is sutured to the 
pectineus fascia lateral to Coopers hga 
ment A slit is made in the tantalum just 
mesial to the femoral vessels so that the 
gauze in that region may be depressed to 
hi the contour of the parts Excess gauze 
IS tiimmed away The remaining sheet is 


Rectus m 



flattened out and covered with the apo 
neurosis of the external oblique just as in 
inguinal hernia repair Should there be 
any dead space (and there usually is be 
tween the aponeurosis and the tantalum) 
it is filled in with Gelfoam 
HENRY approach This approach is 
illustrated in Figure 5 15 A mid line in 
ciston is made from the umbilicus to the 
symphysis The unopened peritoneum is 
stripped from the sides of the bladder and 
from the pelvic wall This brings into view 
the neck of the femoral hernia sac and 
enables it to be withdrawn from the 
femoral canal and excised A flap of 
pectineus fascia is then cut from below 
Coopers ligament reflected forward and 
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sutured to Poupart’s ligament, thus ob- 
structing the entrance to the femoral 
canal In the case of bilateral femoral 
hernia, the method saves making two in- 
cisions 

ZIMMERMAN approach Another meth- 
od of repair has been described by Zim- 
merman and others (Fig 5 16) This 



lit; 5-16 Rrpair of U moral henna In ih« 
nx-lfx'd of / intmrmtin following an in 
Kuinal approirh in |li, frinonl nn.- the oj* n 
in? i« closed with a flip of fat<ia !ixhi< nrd 
(fntn the lonrr rdg, of ilir apoiimjrmit < f dir 
rxlrm.il oblique to (axiprri lignmnt I In 
aponeurosis of ilir extern il rSlupti „ ||,rn 
rlotr.l ttith inirmiptnl sutures (/. m /im 
merman amt \iwn I'df mi) amt Surgrr\ </ 
If/rtta Ilir Milium* anil Milium (.n 

< i>m titt\ Milium. an I Millim 


UMBILICAL HERNIA 
Definition 

An umbilical hernia is a hernia pn> 
truding through the umbilical ring It mav 
be congenital, owing to failure of closure 
of tbe umbilical ring, or acquired, owing 
to a ring that has pathological!) opened 
probably because of congenital weakness 
in infancy, childhood, or adult hfc Um- 
bilical hernias may comcnienth be 
divided into three varieties (1) 
genital hernia of the umbilical cord, (-1 
umbilical hernia m infants and young cl >* 
dren, and (3) umbilical hernia in ad 
life 

Congenital Hernia of the Umbilical 
This condition (Fig 5-17) is, of course, 
congi nital and results from an impropf 
closure of tin two opposing side* 11 
abdominal parictcs, leaving a defect at t > 
site of the umbilicus There is a protni**" 




HERNIA 


«te of the umbih”m ml Stnctly°Ipe^Lng c^As^" f aI ^ adder s P Ieen °rpan 

f rrr^-> ~ 

the abdominal cautj Tl,c hcmial coicr Lar™ ^ d,sscctl0 " “ being freed 
“S consists of a lajer of Whartons jelly each „f n'T T' 3 '" numerous '-cull 
fnd the peritoneal sac The sire caries , h , ha5 adherent 

d°S "r”' 3 hlclor > n “‘ to that of a fluent In add, 

am , S “ r 0, i ' arger ^ “ ma I ton 

“en d 01 *. 3rgC ° r Smal1 ,nlc!t,nc ° r 
' “ ,llC and spleen including the 
S” P° r ",°" of the abdominal contents 
t his type of hernia may he associated uitl, 
other congenital defects such as harelip 


- — — wlijuciu in addi 

non to the umbilical defect there ,s gea 
erally a diastasis of the rectus muscles and 
m a large hernia the diastasis often 
amounts to a \ery wide separation 

Symptoms 


T Twili i t ,, Small umbilical hernias are often sunn 

inbiheal Hernia m Infants and Young tomIess However umbilical hernias hfce 
rCn epigastric hernias may cause symptoms 

Such hernias generalh d M1 " re y out of proportion to their ana 

the first sear of iff. The ro T S T' C lm ‘ >or,an “ Th„ especially true 

-bon ^ equ 1 f™' ° f S Tf" umb "’“‘ l 1 >'™“ co„,ammg y .r 
sexes The exemne can?. “ d “ c,t,le omentum The constant tug on 

mtra abdominal pressure This ' maf^ ,he °m«tnt>ano or on intestine ,f prefent 
d “« to traumatism such aTa falT or to “““ Van °“ S s >™P ,oms «K* a" nausea 
Whooping cough flainl.e s' or 10 ^’gastric pain and local pam If bowel 
uonstipation A large utnbihjfrT 5 “ ,ndud, ' d ,n ,he sac symptoms of partial 
act as the nreH,«™ umblIlcaI cord ma y intestinal obstruction may occur Very 

closure of The umb.hfus^Thes h ^ U ™ blliC:il hern,as discomfort 

small J a r Je Id ^ ' h ' ° f < h ‘ * 


, r _ t! — inese nermas 

etnnf 3 23 a FU,e and the sac ,s ei *her 

* » r contains simp]) omentum Oc 
asionally bowel 1S found in the sac 

Umbilical Hernia in Adults 


Diagnosis 

The fetal umbilical hernia is usually 
easily diagnosed at a glance However if 
These her™, . , , , the ,lcrn,a «nto the umbil cal ring is small 

'-genital defect UnESSL tl “ ‘ Iff ,nd ‘“T" ° f “ “ay be a thicken 


~ cat piuuuuiy aue to a 
congenual defect Undoubtedly there are 
the !T 0ry causes such as weakening of 
ret, 3 omina l "all from obesity and the 
com a,1 °r n tbe a bdommal wall that 
dosed f IT P regnanc y A completely 
tniohf m tbinned "° ut umbilical scar 
sure j* e ° t0 lncreased abdominal pres 
tion UndCr SUCh c,rcumstanc « The condi 
men n l° re cornni on in women than in 
women’ V I° Und es P ecialI X “> obese 
Verv« u hC bern,as var y in size from 
n . , T a l ° enorm ous They may become 
r»ubi« U a US and han S down below the 
The S 3 m * e tbe nn S 15 not ' cry large 
tain* * 3C ma ^ be em Pty but usually con 
om Pn , 0rnen i Urn 50,71 dimes almost all the 
smalt r V ma y a ^ so contain large and 
maU **** and may esen contain die 


- 0 of the cord at the umbilicus In such 
cases care should be taken to tie off the 
cord far enougl away from the thickening 
to avoid injuring abdominal contents 
The diagnosis in infants and small chil 
dren is generally made b> the parents 
noticing a bulging in the umbilicus when 
the cl lid cries In older children and 
adults the diagnosis is usually easy and is 
made by the nature of the mass If the sac 
is small and empty the open umbilical 
ring can be palpated with the end of the 
index finger A sebaceous cyst of die 
umbilicus may be confused with umbilical 
hernia as may also a urachal cyst Oc 
casionally a small epigastric / ernia may 
occur so close to the umbilicus as to be 
mistaken for an umbilical hernia 
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Treatment 

CONGENITAL HERNIA OF THE UMBILICAL 
cord. These cases should be operated 
upon within a few hours after birth. 
Otherwise, rupture of the sac and spread- 
ing peritonitis occurs, or if the sac does 
not rupture, infection of the abdominal 
wall soon occurs 

One-stage operations can be used for 
small omphaloceles The sac is cut away, 



1 ig 5-18 Repair of ail umhihtal harms in 
a child in whom mention of the umbiluus is 
deniable (a) A semicircular incision is inaale 
beneath die umbilicus (f> and c) The hernia 
n dieted ed free and rented {</) 'Hie defer! 
h doted with interrupted sutures through the 
peritoneum and fawia Imbrication of die 
fwia provides a much stronger repair 'tee 
Mow i hut it not rtvniial in young children 
ei Pie skin it doted with intemipted su- 
tenet [l >oei Slone and Mrl-aruhan, in l«rwi«. 
Ptaetue «/ Surger). vol VII, Chap IX, IT, 5 
U r 1’nof Co C,‘U fifty w r riior Cn ! 

freshening the edges of the nit" in order 
to obtain lirtter healing The |K-fitonrutn 
and {xn'enor rectus sheath arr r lined 
ttrimhatietMiily with a continuous suturr 


of the hernia sac, the sac is left intact, the 
shin flaps are undermined widely, and 
brought together over the sac. This leaves 
a protective covering over the herna 
contents and prevents handling of the 
intestines It, of course, does not cure the 
hernia. It docs leave a huge bulge, whic 
is unsightly but compatible with life The 
mortality rate is high when the defect u 
large The operation, however, is easier 
and attended with less mortality e 
earlier it is done, because then the W‘ 
tcstinc is not distended with food or air 
and is more readily reducible. At a muc ■ 1 
later stage, months or years later, a rep a ‘j 
of the huge defect in the abdominal wx 
can be attempted By this time the a 
dominal cavity will have enlarged ana 
will possibly receive the abdominal f0 " 
tents Even then the repair of the a 
dominal wall may be very difficult ana 
may tax the ingenuity of the surgeon 
his utmost 

UMBILICAL HERNIA IN CHILDREN. bm 

umbilical hernias in children will 0 
heal spontaneously during the. hr' 1 
years of life. During the first. si< iJ| on , 
they may be kept strapped with auiie tn 
tape, and then the strapping diiconlinu 
Strapping is useless after the first > r3f 
life In one series of cases in which srrU . 
umbilical hernias in infants were strapp^* • 
anti a control series not strapper!, the 
cidcnce of spontaneous healing " al 
slightly greater in the strapped case* J ^ 
m those nonstrapped. It was, tlsrrr *» » 
thought that the strapping had prt*W ’> 
done the mothers more g»"d • han 
patients If the hernia has not hea ^ 
spontaneously by the time the <m 
three ys-ars old. operation is indicates! 
Umbilical hernias in infants and «nu 



hernia 



diV 19 ^ e P a,r of an umbilical hernia in an adult The elliptical incision 
t attend far beyond the rectus sheath on both sides (inset) (a) Fol 
te h" 8 ° lssectlon *he sac the defect can be closed by the vest over pants 
[b ni j Ue .°^ Ma y° (fr and c ) or by two layers of imbricating sutures— Stone 
I an c ' Relaxation incisions may facilitate repair by the Stone technique 
n a very large umbilical hernia temporary subcutaneous drainage and ester 
anH Ttf k| C com P ressl °n ma Y be provident for a few days (a b c from Kelly 
na Noble Gynecology and Abdominal Surgery vol II 1914 W B Saunders 
° ourtesy W B Saunders Co b and c from Stone and McLanahan in 
U V i S * ract,ce of Surgery vol VII Chap IX W F Pnor Co Courtesy 
U F Prior Co) 

setnicircul” 101101 P S > C ^ IC trauma A has been the popular operation for um 
umbihe inc,slon Is made below the bilical hernia This operation greatly im 
the u h S | 566 ** the skin and proved the results in umbilical hernia 

sac » the 1 1CUS arC ^ 1S5ec(e ^ fme from the repair and also reduced the mortality rate 
abdom 13 excise< ^ and the defect in the immeasurably In 1 926 Stone introduced 
sutures* 1 ^ Wa ^ suture ^ with interrupted a new operation for umbilical hernia that 
P aced in a transverse direction has been very successful 
many ILIGAL iier nia in adults For The Mayo Operation (Fig 5 19) A 
y years the Mayo operation (1899) transverse elliptical incision is made, in 
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or pancrcatitjs The usual symptoms are 
dragging pain m the epigastrium nausea 
and \omiting These symptoms may be 
present when there is no true hernia sac 
ut onl> a small lump of prepentoneal 
fat protruding through a small opening 
in the hnca alba Apparently any tug on 
t le peritoneum in this region causes ex 
a y>erated symptoms 

Diagnosis 

The diagnosis depends on a careful ex 
animation of the entire lmea alba This 
s iould be a part of every abdominal ex 
animation but especially in those patients 
who have symptoms reftrrablc to the cpi 
gastnum In obese people the hernia is 
sometimes not easy to find Having the 
recumbent patient raise lus head without 
support thus putting the abdominal 
muscles and fascia on tension is an aid 
f the hernia is not reducible a small mass 
can generally be palpated If it is re 
ucible a small opening may be felt in the 
ascia and an impulse on coughing The 
^reducible hernia is usually tender 
, ’"* u ^ e an epigastric hernia may simulate 
be symptoms of various lesions of the 
upper abdomen, it should not always be 
taken for granted that the finding of an 
epigastric hernia is entirely responsible 
0r all the symptoms Before operation it 
is sometimes wise to have a gastrointestinal 

gallbladder x ray series to rule out 
esions of those organs I once opeiated on 
a patient with an unusually large epi 
gastric hernia whose symptoms were sug 
gestive of peptic ulcer I had had no 
gastrointestinal studies before operation 
ut at operation discovered that he had a 
r ge gastric ulcer, so I did a partial gas 
rectomy m addition to repairing his 
TT tfle e P*S astnc hernia was large 
* had probably caused very few symp 
oms and all of the patients symptoms 
Were P^bably due to his gastnc ulcer 

Treatment 

Most primary epigastric hernias are 
. ma anc * easily cured by simple opera 
l ° n " transverse incision is made, the 


sac dealt with and the fascia closed m a 
transverse direction as this produces less 
tension than closing it in a vertical di 
rection 

Incisional epigastric hernias especially 
if large are very difficult to cure because 
of the rigidity of the adjacent thoracic 
cage The method of dealing with these 
hernias will be treated under Incisional 
Hernia 

INCISIONAL HERNIA 

Incisional hernias are the only types 
of hernias (except traumatic diaphrag 
malic hernias and a few other rare trau 
malic hernias) that are not even remotely 
connected with any developmental defect 
These hernias occur through surgical in 
cisions They almost never occur through 
McBumey incisions unless infection has 
been present and drainage established be 
cause in such incisions the contraction of 
the surrounding muscles tends to close the 
wound rather than open n They are 
fairly common in most other types of ab 
dominal incisions including mid line 
incisions both above and below the um 
bilicus and high and low rectus incisions 
They also occur in transverse abdominal 
incisions However as vertical incisions 
are much more used in abdominal surgery 
than transverse incisions more hernias 
occur m such incisions McVay has pre 
sented a strong case for the transverse in 
cision by showing that the majority of the 
aponeurotic fibers of the transversus ab 
domims and internal oblique muscles run 
in the transverse direction and these fibers 
tend naturally to close a transverse ab 
dominal incision rather than open it 
which is not the case in vertical rectus 
incisions On the other hand a recent 
survey of abdominal incisions showed the 
percentage of hernias occurring through 
transverse and vertical incisions to be 
about the same 

Undoubtedly many factors enter into 
the causation of incisional hernias A 
sloppy or faulty closure invites herniation 
Infection plays a prominent part by caus 
ing sloughing of the fascia The presence 
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dfeem d c^ rupl,0 , n COmK “ entirely 
and “"E or y from incisional hem, as „ 

* eauscs are more acute Every Tr e a, ment 

wfmdd la! 3 ccrtain number of 
fulls l d “ ru P t, ons, no matter how carc- 
1 , haS Cl ° 5cd th e wound and 


Ihc abdominal content „ m the sac , hat 
the right of domicile has been forfeited 


,l.i n,C if n u V , reaI lrcatm =nt is operative, 
although belts of all sorts may be worn 
The operation for small incisional hernias 


?“» the mitritional "state 3 of £ ** - aB 

Patent Tile principal causeTirc oc ' V a " d ,h f ' v0,,n * bn closed in 

'tally conceded to be postoperative COM, d e’ Ua The “P'™ 1 ™ for large 

n>5, vomiting, and distention 5 incisional hernias „ more difficult and for 

Symptoms 

P'arance^of’a mf Symploms “ re «* a P 
fort ,c mass or a "nse of discom 

rule the!j°l. OPera,1 ' e SCar ' or bo,h As a 
The svtt, ^ Crnias ra P ,dI y increase in size 
severe T?r. ma> bc very 

uncomfort m * arge hernias ,he re is an 
of seSimv b 6 T* ° f ueakness and ^ck 
RInt , . ty ln the abdominal wall drag 

oonftipaTion P3ln i d,gestlve disturbances, 

any sort of’itr^ ^ f ° enga S e in 
may jtreniious work The hemias 

knees J? endulous > hanging down to the 


,, , uimcuit and i 

the very large ones it is very difficult in- 
deed Many of the large ones occur m 
obese people and the operation is com 
plicated by the obesity The majority of 
these obese people will do nothing worth 
while to reduce their weight 
The incision for the large hemias de 
pends upon the location of the hernia 
In upper right rectus mid line, or left 
rectus incisions a vertical incision is 
usually the best For those m the mid line 
below the umbilicus, a transverse incision 
is generally the best incision In obese 
people the transverse incision may be 
made an elliptical one and often large 
pendulous masses of fat are removed 

iKmnnli I? .1 x » 


knees tV U10us » hanging uown to tne . . ~ " J iai s 

s ” Ihese cases often cause bladder pendu!ous masses of fat are remove* 

carrJ 1 ^ ° win S to the bladder’s being throu gh this incision For those in Me 

u. J Cd down over the pubis with the Burney memons the usual oblique incision 

made^n^ t* S ° me Cases the P at,en *s are ,S 

e Coin plete invalids Often the defect is so large that it is 


diagnosis 

Th. 


ln the fascia * maSS or °f a de f ect cisions are made in the fascia in vanou 

makes the fT' 30 lm P u ^ se 011 cou ghing places First the hernia sac should be ex 
small cases j 13gn ° sis eas y ,n ear ty and posed and the fascia cleaned well away 
la r g er cases t* 3 obvious at a glance in the from it in all directions so as to determine 
ever on nli ^ not abvays eas y> how- the nature of the muscle and fascia sur 
in ni, P ysical examination, especially mimrlmir ili» Ac(t>rt r\(t^n niavitmn ... 
often pe . op ^ e ( m w hom these hemias 
of the H l f Ur * t0 deterrt une the exact size 
time, , m the abdominal wall Some 


* *•» >■“«« it IS 

either impossible to approximate the edges 
of the defect or they are brought together 
under great tension after relaxation in 
cisions are made in the fascia in various 


times t h i ne abdomin al wall Some 

borrows mhoT* h3S , 3 Iarge S3C that 
openme bc “ taneousI y and the actual 
large n "i. the abdomin al wall is not 
often th? thC contrar y» it is also true that 

j , surgeon at ODPralinn finrte 


rounding the defect Often relexation in- 
cisions can be made in the sheath of the 
rectus on each side of the defect, facilitat 
mg the approximation of the edges Far 
and near tension sutures of heavy braided 
silk (see Fig 5 20) are a great help m 
approximating the edges of these defects 
Although they are brought together under 
tension the far and near sutures distribute 


t j ie u ,s a , so true mat 

defect m S ^ rgeon at operation finds the tension the far and near sutures distribute 
find i t bmger than he expected to the tension so that it is not put in any one 
bemiasar- 01 ” ” 1S Physical findings Small place and the usual disadvantages of 
may b e ^ ge . nera % reducible Large ones sutunng tissues under tension are minf- 
irreducible because so much of mized In such instances it is well to suture 
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of the ,m T T dc ' cl °p <:d ■» I1.C edge 
cau e „ Th d , P ‘ eCC ° f >* 

W I ", ealnCS ' of 1,10 In 

1 ”“ B of 'antalum 
should be used In several eases I base 
used pteees a foot Iltcral|y c0l „ 

th? toned abdominal avail Cracks 

no eS "°er r ‘ llrce > cars la '" ha 'o 
In I ' °? ,e fibro ' ls already produced 

a vtifod ermaS m "’ ll ' dl ,llero has *>«» 
a 'vide dissection of the skm flaps the 

rculation ° f the mesial edge of the flap, 

th? \Z •T , ° nS> ma> be ,m P a,red ^ 

he svide undercutting of the flap. In 


through stab ssounds the lateral edges 
of he skin flap, and connect them to 
continuous suction for a fc w da n 
keep, the , sound dry and promotes heal 
mg As a rule suction is discontinued in 
four days and the catheters shortened 
I hey are removed m six or ses en days 
In large incisional hernias in svhtch the 
contents of the sac contain large quantities 
of intestines it is often impossible to get 
the content, of the sac back into the 
abdominal cavity because the abdominal 
cavil, has decreased m size and the con 
tents of the hernia sac have forfeited the 


P 8 5 f- Repair o! a henna 
associated with a colos.om, 

' 7 “I transplants! on of the 
colosioiny through normal ah 
■iommal . all and closure of 
•he defee, „ 0])e , >ou|d 
ether ,„ c ,„ ona | h „„ , (4 J 

ng ons |hc hK a 

7' rnu,c, rs at a d stance may 
P'rmi, closure tennon 

55 “ d fPethtate firm repa r 

tJu ( f'f" A R Round 

to, ri 1156 1956 c ««' 

> American Med cal 
AUociat on ) 

Such case,. lt 1S we jj to cut away an mch 
CISt ° ° l ^ C sIfm on eac ^ S '^ e of the in 
cirri 1 1 ° rC ^ er to ma ^ e sore that the 

rcu, t gOQd dse sorne sIough 

of C ^ ace a m * e there is plenty 
,n.J n an yway and there is no difficulty 
c-. n Cln 5 this much of it Also in those 
m w ^tch there has been a wide 
taI , ' CU « ,n S an( f especially when tan 
is hm CU ! lS S ra fts are implanted there 

accim^ 1 1 t0 Some ^ eat ^ s P ace aR d some 
jtccumula,,™ „f Mrum m , he „ ound Un 

mav woun{ k are drained the serum 
timpc & Xe t0 as P irat ed a number of 
this i comen,en t method of preventing 
s ° put from two to four catheters 



right of domicile Even in those cases in 
which the hernia contents can be reduced 
very often the reduction of the contents 
increases the intra abdominal pressure and 
elevates the diaphragm to such an extent 
that the patient suffers severe circulatory 
and respiratory embarrassment In such 
cases the method of Goni Moreno of using 
artificial pneumoperitoneum preopera 
lively should be used The air can be 
very simply injected using a 19 gauge 
lumbar puncture needle and a large 
sjringe with a two way stopcock It should 
be injected at several sittings before opera 
tion and the amount injected each time 
should depend on the patients subjective 
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fcapo'^'r SI Z 'aT “"T bU ‘ do “ P»«-e 

splits to enclose •h= «d."i°iS Zjrz.™ ° f _ the e 


snl,., * , “ uie internal oblique 

he llr e the reCtus muscIe Beknv 
Z. ihT* ,em,c,rc " lar “ tl.e posterior 
of ,| C rCC,US “ abs <™ ” « because 

this anatomic arrangement that Spige 
an hernia, occur mos, frequent!, at the 

do^e„r‘r rci,, r wi,,fc 

«be~bl e i POmbthC> - arcrare '" 

hern,?' 1 '“T"'? are “metimcs classed as 
believe f t ,e ' nCa SFn,,| unaris I do not 
ZZ' 'r™- '.'.' at «■' classification is 


muscle This is responsible for the chffi 
cuJty m diagnosis Some however do 
come straight through the l.nea semi 
lunans and the small mass is readily pal 
pablc Larson s case was the largest I have 
seen reported and the sac measuring 
X o cm contained omentum and sig 
moid The fact that it did not penetrate 
the aponeurosis of the external oblique 
but was flattened out under it concealed 
Hie nature of the condition until it was 


proper anatom.cally speaking h die t Tf ' “" dm ° 1 ' “ ' 

in which the Lmomed rend I T C , ’ 0 l Krauo " The condition .. 
» normal Ion TL^ 0 " P roba % "°> ® mre as the reported cases 


would seem to indicate Pain in the region 
of the hnea semilunaris especially m the 
lower third should make one suspicious of 
the condition even if a mass cannot be 
felt 


a i . ‘•“"juuieu icnaon Has 

soineTf i ,nsertlon > namely at the 
nng '? PUb,! ' a dlrcct bemia occur 
situated era J° 3 con I 0,ncd tendon so 
hem,a d ,n C rt! d |"° t pr ° I ’ erl >' bF a 

hermi ° * be ,tlea strmdunaris A direct 
coZZZ tn a S a pap '"‘ ■" "Inch the 
that d tendoa bas a *"gh attachment T 
eemirn , lhe lmoa a few Trca ' men ' 

might po'suUy be called Th° f lh ° P “ b i! 5 „'V'"' p,e closure ° f the fascial defect is 
hnea semilunan, dih d t h ' m ' a “ ?' a " lhat l! neces!ar y to cure these hernias 
case tbo t, * UnanS a "' lou S fl cxen in this 

as commgTh‘ro“h d b . ardl „ y .!’“l“' d ' re<i INTERPARIETAL HERNIA 

Interparietal hernias have been classi 
fied by Lower and Hicken as follows 
(1) Properitoneal hernia that type in 


b* C ° m L nS * rou g* 1 the hnea semilunaris 
to , r, Cmg SltUated lr 


to .1 n~T s , a,luaiea immediately lateral 
direct h erta,nIy L for a]I Practical purposes 

tirely disttnr!* S ^° ldd considered as en (1) Properitoneal hernia that type in 
through th? , emitleS from thosc occurring which the hernial sac lies between the 
inferior on nCa ““““nans above the peritoneum and the transversalis fascia 
Hernias >1 ^ aStri u arter ^ (2) interstitial hernia in which the sac 

generally „„ vL llnea sem,luna ns are lies between the transversalis fascia and 
and prec- T ' le sac ls °^ cn empty the transversalis internal oblique or ex 

with eni 6 ed a hpoma as is the case ternal oblique muscles and (3) superficial 
small i nC ^ ernias The omentum and hernia m which the sac is situated be 
wh en th CS me 3re *^ e comjnon findings tween the aponeurosis of the external 
is sonietwiesf 1 * "j* em P f ^ ^.arge intestine oblique and the integument 

%mptoms 

oZtj??* 0 ™ in cases i have 

observed have been localized pam 
^'agnosis 

Krcat l m^ ,agn ? S1S K °^ ten difficult as a 
and th*** 1 ?' t ^ iese hernias are interstitial 
re ore masked The) come through 


Of these three types the first and third 
arc rare I have never seen one of the 
first type that I recognized I operated on 
one of the third type in a huge fat man in 
which an indirect inguinal hernia had 
come directl) through the abdominal wall 
including the aponeurosis of the external 
oblique and presented itself in the sub- 
cutaneous fat instead of traversing the in 
guinal canal and emerging through the 
external inguinal ring The hernia was 
large and as it had not followed the 



HERNIA 


w ,LU ana thinned out small hm k , are generally 

small bm may be very l ar g e so that the 
Etiology vholc iiomach is found thc lcft slde , 

n ( ! hc I operated on one 

?P hra ?matic hernias may be divided n ■" «h'ch the entire stomach was in 
fottr -ffcs as follows n contn.lt '' 'f : ?‘ d = thomeie cavily I 

(2) acquired bu, owing i congemtal Th °v°" l >' °" e ° ,h “ -A 

trealness (1) tniumal.c , nd ( 4 ) S ' Td “">'t paraesophageal or 

"“‘“l 1 ’ "’" am ! ,d,n S («e Fig 5 25 ) Hern, as through 

eovcEMTAt. hesmi r „ , . 1,le aperture for the aorta and yena caia 
"■at are due to contemtS "See of" 2re rCP °" ed bM v ' r >' rarc 
portion of the dtaphragm At tm”alm J “"™ Th = traumatic 

,h ' 'thole of the diaphTLt ,s abTen, bn \ ° d,a P hra K ma t,c hern, a ts also of 

e'en these case, sS est ge of „H h V”* wh,ch ,here “ «= 

ma y be found as a cuff of costal^tMrh t? d h * hernial organs he naked la the 
theft. In these ease, there ,s no sac and T’ 0 *. Cm " V , They are due P™apal!y 
tho abdommal contents he naked m tl e and *?*“ ° f mjUnCS crusb,n S injuries 
‘"Oracle cavity hem.a SJUj. d P er/ora,lve injuries The types of 

s Puna diaphragmatica crushing mjunes most frequently encoun 

a cqui red , ier PnM . lered arc forceful doubling up of a pa 

a congenital weak spot at b.rth^m ^ ‘T head betxveen b« feet as in 

VeIo P diaphragmatic 5 ] lem .J y ^ 3 ,andshde severe concussion of the chest 

« 'artous^tmef^ uj ^ ‘T ’ ™ 

herni as have a sac h P I h , f H ° bjeCt as a fence or the tender of an 

vera - After the differed automoblIe stnkin g ‘be louver part of the 

me nts of the diaphragm h , SCU 7 r 6 7 thorax 3nd being run over b >" a Ha gon or 

S a P* not mfrequemlv^. ' C 7 J Sma , automobde The "-ajonty of perforate 

b y P er ”oneum and pIeum a, On C e°of th" y ” W3r by miss, ' es of 

13 constant m front hrt , f , lheS f vanous s °rts going through the dia 
5t «rnal portions of u ^ en dle cos,aI and phragm Perforative injuries are also en 
known as the fora™* d i aphragm *" d ,s countered as a result of gunshot wounds 
ls another one h l j °, f M°Tgagni There and *‘ab v ounds in civil life 
bar Portions ul, thC v° StaI 3nd Ium inflammatory hernia Inflamma 
^ochdalek Th ^ ** lhC foramen o{ ‘ory diaphragmatic hernias may be caused 
owing to a no , ere m3y aIso be hernias by perforation of the diaphragm conse- 
‘be muscular OI ? f* c ° m P Iete c, osure of quent to inflammatory processes of the 
dla phragm itself t ^ 13 elements of ‘be digestive tract gastric or duodenal ulcer, 

°f acquired d u hC m ° St cornmon ‘>pe rupture of a s ibphremc abscess empyema 
hiatus hern ^Pbragmatic hernia is the or carcinoma 

opening m th P 'j ICf ? a PP ears ‘brough the Tlie great majority of diaphragmatic 
gns (Fkt 5 2=5 la P hra gin for the esopha hernias (approximately 90 per cent) occur 
are due to a “° me diese hernias on the left side There are several reasons 
These have COngenita by short esophagus for this In the first place it is probable 
diaphragm 77 con S eni ‘al defect in the that the liver on the right side acts as a 
cause of the thoracoabdom buffer to protect the diaphragm from the 
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■ Another 'is the fact", 1 abdo ""' 1 ' 11 'ween 
Sumhot wounds or stab 1“ “V* 1,fc mo '' 
,( >e left s ,de Tt, 1 , ! lnds occur on 
"ounds can probahl f* K Mnsl “» 

f«t that the ° , > ° "P’a'ncd bj the 

heart of his r? T' “r “ a,mm S for the 

"oundstheV. 7 CM ° f Hab 

location for the f K lhc raostcon 'ciiictil 

assailant Finalli th™ ° f a "S 1 ', handed 
reasons for , 1 . ’ * , arL dc ' clopmcntal 
of dianhra™ , 7° frC<IUC "' occurrence 
T he left side hc . mia >hc left side 
"■her not close u ^ "! C '° SC a " d may 
and therefor#* U ° ° f C,osc ,m P"fcetly 
forces of into'J 0 ™ *“scept,ble to the 
because of the b ?° mmal P rc ™ ,rc both 

and became »i Wcatness ,n tf *e diaphragm 

found ^ the a b d ° m,na ! ° rSanS ,mc b "-" 
"■as They ate a, ru dlaphra S m atic her 
small lnteshne f ? °" S s, omacll, luer 
creas, “ „ duod enum, pan 

Iar ge he„™ I, "' 1 ' ^ Sp ' m ‘ In 
marked m e d 1 / herniated mass causes 
In coT ‘ , naI d *splacement 
other C o !"'! a d| aphragmatic hernia 
found such ' \ de { ects are sometimes 
■frocephalus \ ° '' P ', Cleft P ala "= h y 
“ k ' d "^ a " d 


the, lose ,vei ?h , The most common symp 

>om thesc casej B Sllbstema| r P 
«hich may radiate dosvn the left arm’ 
especial!) when the stomach ,s oserloaded 

Ph)sicaJ Signs 

If the hernia ts small „ 0 phjsical „ c „ s 
can be ehc.ted If the hentta ,, larne Td 
there are abdomtna! organs in thl tho 
ratic cavtty, the physical signs are variable 
The heart may be dtsplaced to the rtgh, 

If the herntated organs contain gas the 
percuss, on note w,„ be hyperresonan, If 
no, ,, will be dull or flat On auscultation 
die bread, sound, are suppressed or absent 
on he affected stde Gurghng , oun d, ma y 
be beard There may be stgns of h)drt/ 
pneumothorax especially traumatic 
cases m which there has been perforation 
ol abdominal viscera 

Diagnosis 

While the history and physical findings 
are an aid in the diagnosis the real diag 
nosis is made by roentgenogram 


S yoiptoms 

sympt ° miess The 
severe and I ^ S |i g U and t rami tor) or 

,0 chl TMb^ may be referred 

Pain often ? bdornen or both The 
must be d ~ Slmu ates anginal pam and 

'"ay be dv '5 erent,a,ed from that There 

the patient , which ,s mcreased when 
relieved bv down This is sometimes 
fected side n patient J y in ? on the unaf 
-"common C Irre 5 ular “y « not 

heartburiT'T ^ dyspha § la > regurgitation 
anemia Tn hematemesis, and 

erosio n of atter two are caus ed b> 
mg Vom.» 16 S astnc mucosa and bleed 
»non Pat ,e mS after heavy meals is com 
are often °i S " ltb sma 31 hiatus hernias 
n re “eved of their symptoms if 


Treatment 

Asymptomatic diaphragmatic hernias 
require no surgical treatment A great 
many hiatus hernias are symptomless and 
are found only on routine roentgenogram 
However the percentage of sympfomless 
ones is questionable and varies m re 
ports of different authors Often patients 
with hiatus hernias will develop symptoms 
when the) grow fat owing to the increase 
in intra abdominal pressure and their 
symptoms will disappear if they Jose 
weight If their symptoms persist, they 
should be operated upon 
There are three methods of approach in 
the operation for diaphragmatic hernia 
abdominal thoracic, and thoracoabdom 
inal A Levin tube is always passed into 
the stomach before operation 
The abdominal approach has the dis 
advantage, especially in people with nar 
row costal angles, of making the approach 
to the hernia site difficult It has the ad 
vantage of giving the surgeon ready access 
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Sciatic Hernia 


internal 



Gluteus irune m 


Ihraulh’.'h- u onc *» emerges 

foramen Wat a Cr ° r ,esser ^rosaatic 
find „X S?™ “ "as able 

the rarest ofnlT “ ,ha '< * 

one All aees a enilas ! bate nerer seen 
are eongemtal Tt, rcprcsented Some cases 
rented arc reprn- 

owing to turn? S causes are traction 
taxation of m ZrT * h ' glu ' cal rc S">n, re 
tabonous „ee constl Pation, strain 

°Perations da UpaClons ’ and injuries or 
"■e gluteal mg”?” 8 m '“ de Md fa “ a “ 

W e s r ac'Sne g f ,1,rOU8h ,llc 6reato w 

mes under th f° ramen the iiemia ar 
(Fr S 5 os) h f g “ teus maximus muscle 
appears under it h emia enlarges, it 
muscle " lo '«r border of this 
diagnosis TU 

unless there . symptoms are obscure 
be pai n ra diat tU ™ or P resent There may 

Sciatic hem u g 1?™ ,he sc,at,c "me 
S t h0U,d be considered when 

Sometimes he d m ° r “ ' h ' 8 ' utea ' "*“>» 

rtraneutai , d,agnos “ « »•! made until 
dunnf , h ‘°” e " !u ' ! a " d “ 'hen made 
testinal oh , COUrse of Ja parotomy for in 

C t ,fUC,, °? When the *«n* « 

muscle anr^ 1 ^ Under tbe gluteus 
tumor har, become a pendulous 

5 26, msetl ■n,, ' 0m "if butlocks (F,g 

Perineal hJ » may be con fused with 

hem"r b hT„ ,a T r y on ' “ !e ° f p "“' a ' 

thought «h u 1 1 " rst saw tbe P a tient I 

ever on ? d 3 SC,atlc hernia How 

Position anH aC,n f ber ln the recum bent 
found that it J’ educ1 "^ the bemia it was 
tbe floor of th I through an opening in 
^^crosciau^ 15 ° f ,hr °^ h 

either be' nj3 operative route may 

If the r a dom,nal or gluteal, or both 
the abdorTT 1S made before operation 
done through r ° Ute “ Purred Th« is 
Trendelenbe” & mid bne mcision The 

hernia « aids ex Po su re The sciatic opening may be closed with a piece 

resected „ UCed and gangrenous bowel of tantalum gauze and the peritoneum 
present If there is anv diffi <ntumtmerif 


Fig 5 26 Sciatic hernia (a) Appearance 
of the patient (b) Intra abdominal opening 
of a sciatic hernia which in the female is be 
hind the broad ligament (c) Inversion of the 
sac within the peritoneal cavity after reduc 
tion of the contents (d) Closure of the sciatic 
opening by suture of the peritoneum over 
tantalum mesh (The sac can be folded upon 
itself and sutured as a pad to prevent recur 
rence ) (e) Exposure of the sac of a sciatic 
hernia through a posterior incision of the sfcw 
subcutaneous tissue and gluteus maximus 
muscle that overlie the sac The hernia may 
present itself either above or below the pm 
formis muscle ( From AY at son Hernia 3d ed 
1948 The C V Mosby Co Courtesy The 
C V Mosby Co ) 

culty in reducing the hernia, care must be 
exercised in enlarging the ring because of 
the danger of injuring the sciatic or glu 
teal artery or the sciatic nerve The sac is 
pulled out of the sciatic foramen with a 
Kelly clamp, inverted and excised The 
sciatic opening may be closed with a piece 
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fj soft and reducible and their nature „ 
e eimtned by the opening through which 
■he> are reduced A labial hem, a m, Jt, £ 

— M : h ,“ , " suu ’ ai 

~ b ' al hern ' a " ould appear the 

the nerm^Th" ° f U ' e ,ab ‘ llm nn)us and 
non P ?™ al hm " a ,n "he posterior por 
laree n a 11 ! “* ° f P crlnM l hernia the 
P f" d " ,ou ; "ass was mistaken for 


nmbar triangle of Grynfel.t Lesshaft A 
few come through abnormal openings ,n 
the muscle or aponeurosis and may appear 
anywhere in the lumbar region The ma 
Jonty of the reported cases are in males 
approvimately 2 to 1 A„ ages are repre 
sented Some cases are congenital 
Primary lumbar hernias are probably 
due to a congenital weak spot Contnbu 


SCI -,.‘ . , was mistaken for a due 

Pr™ r„w r ^ 

through - ° r obesity emaciation and the 


thrmmti 3 uas easil > reduced 

about 5 cm ° Pe ^ nS m the P elvic flo °r 
hvn 1 3 , cm ,n diameter which lay be 

the reel ° '“‘f™"'' “ f <he ischium and 

established 1 n ^ * he wa! casll y 

Confused^ T hc anlerlor vanet y has been 
c“ed „„ l" 1 ' ' aS ‘" aI C > aK a ” d ■» 


-n emaciation a 

degenerative changes of old age 

Incmonal Lumbar Hernia 
Incisional lumbar hennas are not as 
rare as the primary type They almost al 
ways oecur following kidney operations in 


“' d on the erroneous assumption that’" Zch°T oP«a,.„„s 

c yst was being dealt with t. , , c h there was infection present gen 

injury to the bowel Stone grOSS '" r ' c,1 »" In ‘he sot ca.S I 

® ® w hich the surgeon sunposedhe w» °P'" ltd upon there were no fasc.al 

dealing with simple TtalTro S ps^ Z hv 7 777 ,n ,ba arca bouad ' d 

hernia sac wa, opened small bowel m ? 7 71 7 ,,,um be,0 ' v ,h ' 'O'ver 

l«ed and periton,^ resulKd , " ° f " bs abme ,he "*•« 

treatment Perineal hernia mn also C 6 antenod y and the ,um har muscles 
he operated upon through the abdoLmal P° stl:n ° rl> ' T ? ]eft “ large rhomboidal 
or per, neal route or S, A The at area of the lateral abdommal wall 
r°m= „ preferable n , 1“ 1 “'"v ':' b ‘ ch ' here were no s,ruc, "“ except 

a ro'd line mcisiou w!th the pa, ten, the f" s ? bcmaa '°“ and per.toneum 

Trendelenburg position The e ? « ' aCb ins,ance a huge hernia sac b lged 

•he henna sac am r d s TiT ° f ,hr o“gh this large defect 
=ae IS pulled up mto *e'fhd n<1 ' he r , ""’' a D,ACNOS,s p "mary lumbar hernias 
and excised The opemne ‘ dt 7 d ' agn05ed and Present them 

verting the circulafnne,? „ ! d ? 'T “ v “ “ !mal1 reduab l' manes m Petits 

■nterrupted mat, ?! ® by lr,an * Ie Th ' «*- by me wera symp 

tures am t Xv’, T “i? ' on,, “ s Thsre may b = local pain 

a piece of tantalum J ** reinforced by Colic and vomiting have been reported 

Wg= external pt Hould SZZS 7 S »™ 

•hr, t f ° r cosmetlc reasons and to prevent 
ormation of a hematoma in it 

Lumbar Hernia 

Primary Lumbar Hernia 

■Bun, 1 !*' hernias are ,he lh,rd 
ah! . f a , hen,,a! In 1948 Watson was 
it? “““* onI y ]53 cases from the 
, 1 . , re * ba\e seen two cases only and 

have not been reported 
thrra.° S u P nmar y lumbar hernias come 
Poist S c * e ,n ^ enor lumbar triangle of 
oome come through the supenor 


times a gurgling sound is heard when the 
hernia is reduced 

Incisional lumbar hernias are large and 
obvious 

treatment If primary lumbar her 
mas are small and symptomless they 
hardly require operation If they cause 
symptoms they are easily repaired (Fig 
5 28a) In this operation a flap of fascia 
lata is turned up and sutured to the edges 
of the muscles bordering Hesselbach s 
triangle the external oblique in front and 
latissimus dorsi behind Then a flap of 
the lumbar fascia is reflected forward 
covering the fascia lata and any part 





hernia 


Sw'no, c C „™ a ' drfCC ‘ " nt ‘ he ,a ' a *™to through the foramen along the 

"Wc this small and simple operation “i™ ° f „ lhe ° blurator vessels and nerves 
« satisfactory for small pr, mars lumbar he, T ', J “ S V a,cral The sac 

bemias It is not sufficient fo/ffic htiec all ”’ :l ,0 ,he femora l ring and usu 
incisional lumbar hernias that are frc ifL Tern 1 “*?n der ths P ect ‘ n cns muscle 

qnentl) encountered I hase descrihed a Fg 5 M AI,hou Sli rare obturator her 
modification and extension of Dowds™ T, "T' 5, “ rarc as '“at.c per. 

'ration for these massive hernias which « ^ “ mbar ima * 1 have operated 

depicted m Figure 5 284 An „l,l f T ca!K onI >' Watson in 1SU6 col 

“sion is made m the kidncs rev CC " d 442 ca!cs from thc literature There 

mns downward and Ward ?, fa"" ab ° Ut '° m Uma as « women 
necessary over the hcrma7m c rL l T ""7 Th “ “ due to the 

dissected free Unless th T " broader female pelvis larger obturator 

fordomgsTthe “ ‘ 'V SSOm 7r° n f ° ramen and the emgjcies of preg 

Plicated with a couple of rows'of tn !i" d < 7 lldb,rth No cas « have been 
mg mattress sutures Care must h reported under ten years of age All other 

“sed not to puncture anv Z , b rT ° S “ re P rc “ nKd but the majority of 

bowel which mav he xM? P 0 “ion of the cases occur after 50 years of age They 
°r lo angulate any adherent w ' T f ' e<!ue ”* l >' occur m thin people f„ whom 
O'bcr incision is (hen 7 P A ," h '"L h " b “ n a hl!,or > - °‘ ,ecmt loss of 

center Of the oblique "ncTsmn do""" h 7” ° f U ' “ ,h ' ob, “ ra,or canal 

“ver the thigh at a ™ T dosvmvard apparently predisposes to hernia There is 
«P0SC Ihe fa S sc,a lata^d th“f ™ b "‘ proba b , >’ also a congenital predisposition 
“mg the gluteus musde A T ,h ' condltl °" Other prcd.spos.ng 

P“e of t h„ f asc , a “7' A rectangular causes are coughing straining and othei 
and turned upward dissected free factors that tend to increase ultra abdom 

ever cannot . ard , Su ™ aent ^ asaa how inal pressure 

ent re hernial defect Fn7 ' oco 'f r,b c ousonosis Frequently the pattern feels 
mined to cover th ' . 8 ”. c ?, n be ob n° ma! * a " d "one can be felt on physical 

•‘My two thud, „7,n nte J n r ha !i ° r P ° s examination A large mass is rare The 

of fascia is sur„r A , , de4 5 ct Tbls strl P most characteristic symptom in non stran 
ribs above and ,7,1° fa! “a OVCT ,he Seated cases is the Howshp Romberg 
r Orly A fla f C rec,us ^ ascia ante phenomenon which consists of pain and 
turned forwa^ l° V mbar fasc,a “ then sensory disturbances down the inside of the 
of fascia lata a t ? Utured to ,he fla P th, S h owing to pressure of the hernial 
above and t h meriori v to the nb fascia mass on the obturator nene As the hernia 
I have used th Crest ,° f tbc ,J,uin be,ow comes through under the pectineus musde 
of whom ha 11115 meth ° d m Slx cases 3,1 when a mass “ P a, P ab Ie it is a slight 

lost to follow^ re . mamed ( e ^cept one bulging internal to and just below the 

one for 25 v ^ r VCr * penod of > ears femoral ring Rectal or vaginal examma 
teinforced th^ 5 * n tW ° ' be Cases * tlon may dlsc,ose a fullness or mass in the 

graft and ^ ent,re area w,tb a cutis obturator region In case of stran gulation 

gauze I i, 1 ? ^ WO °thcrs with tantalum the usual symptoms of intestinal obstruc 
in these f 0u ^. leve tbat tbe reinforcement tion supervene The diagnosis is often 
two unrei f Cases was unn ecessary as the not made until the patient is operated upon 
^ex;rri“ sesdid ^ as well as for intestinal obstruction 

* e reinforcement treatment Obturator hernias should 

q, be operated upon as soon as discovered 

urator Hernia because of the danger of strangulation 

An obti The abdominal approach is tl e best and 

through th 1310 /! bcrnia ,s one occurring of course will necessarily be done if there 
e obturator foramen It pro is evidence of strangulation It is done 
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through a low mtd-Iine incision with the 
patient in the Trendelenburg position 
After the hernia is reduced and the con- 
tents of the sac dealt with, the sac is 
excised It is impossible to close the ob- 
turator foramen because its walls arc rigid 


the latter mcsially The hemia sac is ex- 
posed, being careful not to injure the 
obturator nerte or artery After the sac 
and its contents have been dealt with, the 
obturator opening is closed by a flap of 
fascia reflected from the pectineus muscle 
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fig 5-29 (a) TheMCof*" 
obturator henna most 
qurnti) lies on the obturator 
rxtrmus muscle and » J**' 
rrrd I.) die pectineus. The 
obturator none be* direct!* 
b* hind the mc. ( f> ) An obtuw 
lor hernia u most r -*“” 

rrp.ii ret! by tran*aM»mirul 

reduction of the content* 
removal of the ur ft) Recu f " 
rrnce 11 pmrntrd l» tantalum 
mnJi placed over «he ob { °ra 
cor foramen (d) f'entoretim 
it Jiittired over U *»• * f ‘ 
and d From UaW-n. Ur*'* 
3d rd, I o»t The Cl V 
0» Ct’urtfiy llir C. ^ * 

la* Center Ft«r i T 
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herma 


str^ction' 1 I t ^cJ ,nd S °, mchme mcan *ng ob 
"Mm that Ih talC “ lllcra,l > r > which 

,r tcn,s of , ,!,c sac ^ 
-i-xr'r 

a „ 0 „. °L „ ” c - '"'’or of wh,ch may 
the nbtf ° n, ' nls of ,hc sac to escape into 
mat cor,™' hrretlncible hc,„"“ 


me, „onal hernia but is more uncommon 
than in other types mentioned because as a 
nile the neck of the sac ,, wide I, „ 
probably not oser 2 per cent ft is also 
rather common diaphragmane hernia 
Among tile rarer hernias strangulation is 
common in sciatic and obturator hernias 
it is of course the nile in Richter s henna 
and is probably the rule in internal herma 
because the diagnosis is not made until 
strangulation occurs It is uncommon in 
epigastric lumbar and perineal hernias I 
inter 

that in inguinal herma 
Strangulation frequently occurs in irre 
ducible hernias It may occur in a hernia 
that has been reducible and suddenly be 
comes irreducible This may be brought on 
by some sudden muscular effort such as 
lifting coughing or sneezing The patients 
attention is brought to the new state of 
irreducibihty by pam in the hernia site and 
he may notice that the protrusion is larger 
than it was when he was able to reduce it 
The mass becomes tender on pressure and 
the pain increases If only omentum is 
contained in the hernia sac constipation 
is not complete If however the hernia 
sac contains bowel constipation is com 


ma> contun } irrcai,c| ble hci 

both tI " ” n,cmum or intestine 

T inc condition is often „„.i a . *“* , “'* 1 “ ,,u perineal ti 

obstruction or strangulation on,F ° ** "° reason wh f the incidence 
°« urs in hernias of ta^tandmg " - h ' mm . sh °" M not be the 

Obstructed Herma 

An obstructed hernia ,s one wind, 

"meted t “ PS ° b ° Wl lha * a " «* 
symptoms * f COUrse caus « a » the 
Ptoms of intestinal obstruction 

Strangulated Herma 

th^bSTlm" 1 !r ,a “ °nc in which 
B obstructed PP wl° f l. lh ' contents of the sac 
gmcklv „ “ llch m ' an! ,ha t swelling 
tents will and ffnngrene of the con 

Promptly rehmed Th " ra " l ' !ula '“ n “ . 

,ct >ts of the sar Strangulated con sac contains bowel constipation is com 

testine However ^ enera,, >' Joo ps of in plete and nausea and vomiting soon ensue 
strangulated and . omentum only may be If not treated the condition becomes pro 
Strangulation w/™" 10 gan S renous gressne just as in any other case of mtes 

types of hernia t. ^ occur ln aIm °st all tinal obstruction If not relieved gangrene 
h ern.as JSn, ° recommon,nthose ~ ’ 

r ‘g'd environs The 3 n3rrOVV T* Wth 
lated her i he P erc entage of strangu 
hernia ti” 13 " S muc h higher in femoral 

^cause of V n ° ther type Th,s « 

lfs rathe the narrow femoral canal with 
°ne third n M. emirons Approximately 
henna u reported cas es of femoral 
henna,; 3 ' 6 been strangulated Umbilical 
tion the rV” Inc,dence °f strangula 

ce nt in som” 1 6066 bemg as high as 15 per prophylactic If all hernias were operated 

age of st s cr j es reported The percent upon as soon as they appear strangulation 

Probably g 0 ®™* 100 m inguinal hernia is would be practically eliminated 
cases occur ^ Cr Cent ^ ost of these In the past physicians have often made 
Owing to r h ,n lndirect mguinal hernias attempts to reduce strangulated hernias 
d ,r ect h 6 nature °f the sac m most soon after the strangulation occurs in the 

‘hem “mmtulauop is rare m hope that the patient will be relieved and 

an guIation is not uncommon in operation obviated This is a mistake for 


ensues The symptoms are the more vio- 
lent the higher the obstruction of the 
bowel 

Physical signs besides the local tender 
ness may include abdominal distention 
and roentgenogram may show distended 
loops of bowel The leukocyte count is 
elevated The pulse rate is elevated except 
m the earlv stages 

treatmfst The ideal treatment is 
prophylactic If all hernias were operated 
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CHAPTER 6 


NONPENETRATING WOUNDS 
OF THE ABDOMEN 

John //. Morton, J. Raymond Htnshaw, 
and John J Morton , Jr. 



NON PENETRATING wounds of the abdomen 

stratcd, operation for control of hemor- 
rhage is seldom required Although 
lacerations of the liver are not rare, many 
such injuries result in death from hemor- 
nage before the victim reaches the hos 
pUaI A ruptured spleen is. therefore, t he 
common les ion tint requires carlv dia g 
and o perative managemen t 
Of nonpenetrating intestinal wounds 
per cent involve the jejunum and 
ileum, 10 per cent the du odenu m, and the 
remainder the large bowel and s tomac h 
'lost of these arc tears of the bowel wal l. 
ut intramur al hemorrhage wi th secondary 

uHestmal obstruction does occur Even 

a magc to the mesentery may so compro- 
mise the blood supply that an uninjured 
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diagnosis can be established initially, repe 
tition of the history and physical examina- 
tion is necessary for several reasons A 
patient apparently suffering little may de- 
velop symptoms and signs only after an 
interval during which blood or fluid accu- 
mulates in the abdomen On the other 
hand, a patient in shock may exhibit a 
remarkably negative abdomen until re 
storativc measures bring him to respon 
sneness Some conditions particularly a 
retroperitoneal rupture of the duodenum 
often exhibit an asymptomatic period be 
fore the onset of pain Contusion of the 
spleen may be followed days or months 
later by frank rupture but this event, 
which usually occurs during the first two 


gment of intestine becomes necrotic and weeks after trauma is ushered in by the 
abd° ratCS ^" pture f hc uterus following sudden onset of severe symptoms Even 
ominal trauma is rare and has occurred careful management will not forewarn of 
™ ^ during pregnancy Damage to the this complication 
P ncreas vanes from mild contusion to 

complete transection, and this organ, HISTORY 

ough usually protected, is sometimes the 

eV m ^ l,r * *^ ie gallbladder and The history of the accident though oc 

x rahepatic bile ducts may also be singled casionally misleading, should be elicited 
u t even when they are not diseased Rup carefully The patient must be questioned 
ure_of_jhe urinary bladder either intra 
(witoneally^prextrapemoneaHy, is most 
■p££J*§?ociated with a pels ic fracture, and 
amage to the urete rs a drenal glands, and 
reat vessels occurs only m association with 
other severe lesions 

Nonpenetrating trauma may also rup 
ini tlC dia P hra S ni This injury usually 
v °ves the central tendinous jiortion 
commonly on the left side A trau 


about certain specific symptoms that give 
a clue to the site and type of damage 
Shoulder pain without shoulder injury sug 
gests diaphragmatic irritation owing to 
blood or intestinal juice, but this reference 
of pain can occur with no more than an 
abdominal wall contusion Abdominal 
pain, whatev er its location, at least warns 
of a possible surgical emergency Testicu- 
lar pain and priapism make one suspect a 
retroperitoneal injury, and the continuous 
desire to void with inability to do so is 
almost pathognomonic of bladder or ure- 
thral damage Hematemesis, bloody stools, 
m e m J Unes , involvement of the diaphragm and hematuria each point to one site of 
ay easily be ov erlooked until subsequent injury In the absence of thoracic trauma 
lead” 00 ? ^ P r °blems or unusual chest films dyspnea is frequently indicative of splenic 
to further investigation or hepatic rupture 


™ a,IC diaphragmatic hernia, sometimes o», 
a| / nn,! ’ as an isolated event frequently 
ne \P? n,eS damage to the spleen or kid 
Cn l ^ ie patient has sustained multi 


diagnosis physical findings 

In evaluating the injured, no diagnostic The prominent physical findings to be 
can supplant and none is as rewarding anticipated are those of shock and of peri 
then? 1 , accurale history and repeated, toneal irritation While either abdominal 
u gh physical examinations Unless a wall or retroperitoneal trauma can pro- 
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ducc tlm combination, a Jcsion necessi- 
tating operation is more often responsible 
Profound shock can mask all peritonea! 
sttjns, but with transfusion an unremark- 
able abdominal examination ma> change 
into the very picture of intrapentoncal 
hemorrhage Tins degree of shock, hou- 
e\er, is not usually an early event unless 
the liver is ruptured Because branches of 
the hepatic sons are numerous and valve- 
less, scscrc hepatic damage produces sud- 
drn, massive hemorrhage directly from the 
inferior sena cava While the 1 ms serious!) 
injured patient is undergoing restorative 
therap). a suspicion of an intra-abdominal 
catastrophe may become a certaintv if 
signs progress The commonk noted de- 
crease m iWTistaltic act iv it) is in no wav 
diagnostic of severe injury, nor can con- 
tinued peristalsis rule out even a ruptured 
intestine An rnnrrl) negative abdominal 
examination does not preclude a severe 
retroperitoneal lesion such as a ruptured 
duodenum 

COMMON I.ABORATOKY AIDS 

Routine blwratory aids are both helpful 
and tlracheriHii Anemia. l»y no means 
aksvvs prrsrnt mdicatrs neither the tvj»e 
of tnjiirs n»ir its profw-r nurui-nnnit 


Leukocytosis usually accompanies severe 
intra-abdominal injuries, particubrh ^ i- 
thc spleen or liver is ruptured, but a hick 
while count Is at times due to no trore 
than an abdominal wall contusion or minor 
kidney damage On the other hand, tie 
count may remain normal after intestinal 
or even splenic rupture 
Some laboratory procedures arc less 
equivocal, though they indicate onh a 
single lesion even if several are present 
Gross or microscopic hematuria rrsul'irc 
from damage to the kidneys or bladder n 
usually noticed soon after the accident It* 
appearancr is occasional delayed, and i*< 
degree mav not reflect the magnitude ft 
injurv Elevation of the serum amvlav 
warning of trauma to the pancreas, but »t 
is clangs rnus to conclude tliat no other or- 
gan lias been affected 

SPECIAL DIAGNOSTIC AIDS 

The problem confronting the surwoft m 
assessing blunt abdominal traiinu « ,0 
distinguish the trivial injury from the »ejt- 
«*« one This is frequently a consider*’ ** 
ehallengr and several sjtrcial procedure* 
hive p irticiilar merit as diagnostic a-s-‘ 
However, it is important to Inow ih* { 
these, too h »» r their limitations. Alder— 
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* *■*, a qucntly as,oc,aicd w,,h «•— m— * 

and more ohcn ^ 1 TT t The!e md “ de fra «nres of the 

the introduction of a P ro “ dure ,s [ lfas lumbar tranverse processes and the 

ethvlenc catheter it, t, flcxibIe p0 , J bon y P elvIS Retroperitoneal gas suggests 

which w.th .t,Tet h rj' B W “ N ° 4 ^ r “ p,urc of the duodenum Enlargement of 
•mo the nen.™!,, a" J,,!t ,hc ^'eme out| me and less commonly 

introduction ofSl \ SCrra "° n of the Skater curvature of the 

of 12 to 111 o ' Ca h T f ° r a d,,l ' mcc stomach point to splenic rupture Free air 
of bloodv or hi T a> JO ‘1 th ° rCCO ' 00 bcst sccn ,n ,he “Pt'Sht or lateral decubitus 
n‘r m , med(1 "" 1 Un " C Chy ' C ,nd '“'“ perforation of the gastro 

fields noth™" wT"? W as P‘ ra “ on '"'ostinal tract The upnght or chest film 
saline dmtUv M m , St . cn,L normaI may suggest diaphragmatic disruption and 
The slim,, u ® and withdrawn if the patient is in good condition repeat 

discolon t S ° U d te grossly for films following an induced pneumoperi 

Oocytes r ° r f m ' Crosco P lca,I y ^ or l eu toneum are indicated to determine whether 
of this n ° f thC fCW com P I,cal, °ns or not 'he diaphragm is mtact A hpiodol 
sjj^r P ro ^5 dl J re occurs from accidentally swallow to demonstrate tears of the ret 
periton” 1° * * C P* ast,c tubc wt hm the roperitoneal duodenum has had limited 

bv wifKH C3%lt ^ ^ blS can be P re 'ented use but may be of help if a decision for 
cathete * r3 p Vin ^ ,bc needle before the operation can not be reached in some 
promo/^ u osltlonin S 'he patient to other way Intravenous pyelography oc 
area e 1 e collection of fluid in one casionally confirms suspected renal dam 
tap j^ n 'ncrease the success of the first age and demonstration of a contralateral 
°'her th ” *” ,S IS not productive the kidney with normal function must precede 
shr„,u , ree 9 ua drants of the abdomen nephrectomy for control of hemorrhage 
However nonvisuahzation of a kidney 
does not necessarily imply a serious lesion 
requiring operation 

The unremarkable x ray film must not 
be given undue emphasis Free air is dc 
monstrable in well under half the cases of 


, — Muaurants 01 the abdomen 
M n he needled The novice is often 
tra . ./ to heheve he has unwittingly pene 
£2? 3 b,ood vessel and to discount a 
nent am ? unt of hlood aspirated from the 
Su rf T aI cav,t f b “‘ ‘ho fact that the 
no i clot mdicates 


source On the other hand a large intestinal rupture and retroperitoneal gas 


t',veT r,t ? eal h ""atoma can y,e!d 
will IS re markable that a needle 

wheiT tlmes ^ ocate an area free of blood 
wust Tin °P eratlon n o such area seems to 
renort a 6 bl § be st percentage of accuracy 

rants « do' 60 Wltb ta P s of the four f l uad 

their 1 , P er cent and many recognize 
Parar mabl U y to approach this figure 
test CSIS IS neverf heless an invaluable 
from danger* 111 ' 6 ^ Vir,U3lIy ^ 
wifli'a ^' am X ra y him of the abdomen 
a, ds n A^ ° r ^ a * era l decubitus view 
film ,? ia gnosis Haziness of the plain 
1 teratio^ 65 ? ^ ree abdominal fluid Ob 
shadows”,, !Lf enaI , outIines or of psoas 


is an inconstant finding with duodenal 
tears It is said that the presence of a 
small well outlined splenic shadow on a 
good plain film practically rules out splenic 
rupture but the ability to establish an 
early diagnosis by x ray examination ap 
parently vanes greatly from one hospital 
to another Barium swallow splenoportal 
venography and intravenous Thorotrast as 
aids to the diagnosis of splenic and hepatic 
damage have been reported but their use 
seems ill advised in the acutely injured 
Should the patient be unable to void a 
soft catheter is inserted gently into the 
urinary bladder The return of abnormally 
large quantities of fluid arouses suspicion 


15 seen with retroperitoneal edema of bladder rupture A careful!) performed 
gas m0,ThaSe The gas pattern in the gravity cystogram will confirm tins diag 
a S e ar 'u teS , tmal tract can be evaluated and nosis and the examination is without risk 
h should be made for findings fre It is generally accepted that this procedure 
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ticed bv * 1Ceratlons ,s st, W prac- mon duct or gall bladder The usual lesion 

cmercencv evnl"’ most _? ur S cons adwse docs not require operative repair either 
siderat«nn« «.* P oratlon Tlit prime con primarily or secondarily, and if the rent is 
hemorrfntrf. °j 5t [ a ' 10n are tbt con,r °l of small, primary suturing is inadvisable Re- 
Iivpp *• ° if * 1 ,* e rcmovi l of devitalized inoval of the catheter is safe when recom 

£er tissue, but how to stop bleeding with 
‘he least morbidity varies with the location 
and seventy of injury Small rents should 
rem C a t?J ter necrot,c twue has been 
' V,, en a laceration extends al- 
most through the substance of the liver, 

IS 1 °j° * be partial!} detached fragment 
mandatory to prevent later autolysis of 
e segment Large lacerations in the dome 
Jr a PP roac hed with greatest safet> 
sough a thoracoabdominal inrivinn fhni 


stitution of die duct can be demonstrated 
b> cholangiography, usually within two 
weeks of operation Cholecystectomy, chol 
ccystostomy, or suture of the tear is re 
quired for treatment of traumatic rupture 
of the gall bladder The procedure depends 
on the injury but is, m any case, no 
problem 

pancreas Isolated pancreatic damage, 
if the diagnosis can be established, rarely 


Perm l tboracoa k<lominaI incision that necessitates immediate operation, but the 
vessels i l ^ atU ^ C ducts and bleeding late complications of pseudocyst, abscess, 

or fistula may occur despite the initial 
treatment To prevent further bleeding or 
leakage of pancreatic secretions an obvious 
rupture, discovered incidentally at opera 
tion, should be sutured and the lesser sac 
drained In the unusual event of complete 
pancreatic transection early operative in 
tervention is indicated Tears through the 
neck of the gland should be managed by 
oversewing the two sides of the laceration 
When transection occurs to the left of the 


'essels under direct vision Although pack 
g with plain gauze or oxidized cellulose 
frequently condemned as a definitive 
P cedure, this may be necessary if hem 
T & Cannot be controlled by more 
le-. 1 * C means ® e f° re resorting to this 
s satisfactory form of treatment, how 
C sur geon should consider the in 
nable complication of infection and the 
mquent one of secondary hemorrhage If 

h ‘oreign substance must be left m the 

V* r or a large rent has been sutured, mid line, the proximal cut end should be 
subsequent escape of bile can be expected closed and the tail removed 
"pi C area should, therefore, be drained 
Hetnobiha, i e , periodic secondary hem 
°rr age through the biliary tree into the 
gastrointestinal tract, may follow the treat 
hepatic lacerations when bile 
und er pressure produces continued autoly- 
Sls of liver parenchyma Surgical decom 
Pression of the biliary tract, a recommended 
treatment for this complication, might 
a so prevent its occurrence Close apposi 
tion of viable liver tissue with drainage of 
‘ e potential cavity beneath the sutured 
surface is also important despite the pos 
sibihty of secondary hemorrhage after 
removal of the dram At times ev en hepatic 
artery ligation may be required to control 

hemobiha 

bile ducts Injury to the extra hepatic 
tie ducts usually requires little more than 
•to escape route for the leaking bile and 
ecompresston with a catheter in the com 


GASTROINTESTINAL TRACT AND MESEN 

terv Injuries to the gastrointestinal 
tract and mesentery should be managed 
by suture of lacerations, resection of bowel, 
side tracking anastomosis, exteriorization, 
or control of hemorrhage as the individual 
case demands A search should be made 
for multiple injuries, most of which will 
be disclosed by a careful intrapentoneal 
exploration However, swelling, discolora- 
tion with bile and blood, or air cysts be 
neath the posterior peritoneum or in the 
ascending and transv erse mesocolon should 
warn against overlooking a ruptured duo- 
denum Tears of the intestine occur any- 
where, not only near fixed points, and they 
most frequently involve the antimesen 
tenc border Lacerations of the stomach 
are usually along the lesser curvature The 
chief complications that may be avoided 
by the choice of the correct operative pro- 
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«*!» by such „ r , ragments are 

1952, to Tanuarv 1 low ^ , Ij trcmel y enable, depending on the size 

8 5 per ^ T' ' doc “>' ° f ”4«, .he re™ 

hems admitted to tlm teth S. I ? ” ,ancc of " S5UC “«“% “™ck the site of 

P'WI «ere „„„„ded l ,, ,h, 'lT“'„ r T*™ a " d ,‘ he course of the missile 

•he Korean conflict the ine j bd< ” nc " !" Lar S e ' ■rrerjular fragments traveling at 

dominal wounding ’wav snh f “ od " a " , >’ high velocity tear ragged, 

duced to almost half of the C!,,ICm “ rt d,rt >’- WS wounds of entry The in 
b y the acceptance of ho^ P Us k ' cl ,cmaI dama S e is often multivisceral As 
cptanre of bod, armor s„ c ia,ed shock often immediate and 

ETIOLOGY profound High velocity rifle and machine 

S 1111 within effective range produces 

Perforating wounds «r , a internal damage far greater than would be 

be caused bv am numb f abdomcn antIcl pated by the appearance of the small 
or secondary mtssde, pr,n “ , 5' " ,ound o( tmr > The ™“" d ° f ™t may 

■ntrinsic body comnnn™r P ° m J ° T a,SO be ra? ? ed and & a P ,n S and shock is 

T be wound L ™ poncnts > sucb ribs often severe 

minimal, u maThl c * te ™ ,ve ° r Secondary missiles consist of various 

domen, flank L . y into tbe ab of matter set in motion by explosive 

^ote, ,„A S °J I?' 1'?. £ in size from small 

shoulders Tt u e ™gh, cliest, or splinters of glass to large pieces of lumber 
In a rare instmrJ ,. C ° b '‘ 0l,s f or occuIt Generally, these are fairly dirty materials 
must ne\er h,- ■> ’ "J ay ^ C ean ’ but 14 The internal injuries they produce, how- 
Weapons , CVer > are surprisingly few and they may 

Penetratinsr y be responsible for be inconsequential The danger of flying 

ba >onets sncTrc , da S8 ers > glass plastic and wooden splinters lies m 

duce char*,.. nd arr . OWS ^hese pro the fact that they may be overlooked be 


duce chariot* S ’. 3nd arr , ows These pro the fact that they may be overlooked be 
small nunrti.ra* >C wounds * usua,l y of the cause they are radiolucent and the m- 
however ar e f var,et y Bayonet wounds, jured person is an excellent candidate for 
cause they n ° limned,a tely fatal be- resultant peritoneal infection Secondary 
large vessel ^ re 9 uent ly associated with intrinsic missiles may be bone fragments of 
Pnmarv and evisceration nb, vertebra or pelvic girdle, which may 

ments of miSS1 es are projectiles or frag pierce the spleen or liver, rectum b'add^r 
small armsfi ”1! ** They may cons,st of or duodenum 

explosive h l) e ’ U J letS var y in g ' elocity. From the standpoint of civilian practice, 
s e s, and grenades The wounds the general incidence of weapon wound 
■Hid y'SjT' and dnfin.i.vc ,n S b Y such ,h,n S s •> butcher knives, 

report of th OS x lna * wounds appears m the final switchblade knives and icepicks is higher 
,0 The Surgeo e p° nd Auxl!| ary Surgical Group than in the military situation Gunshot 
13 a complete aneU. nCra! r Includ ? d ln tfle report wounds are those resulting from Jow- 
trealpH ,, : aiysis of wounds incurred and , , * » ■ . nn 

Bit Si, Jh fi ', U “ H>«-45 This report ““E *”' SSI,e5 ’ “f 1 Jf sh «5“">. » 


,h ' «]yVort 5“ ”, 19 , 44 -« This report _ 
tr *bute to il, * ,l * ^ lnc ^ I 1 ,s a remarkable 
,tanJiJ nCn . Wh ° Wl(h f °rcs lg ht 


caliber rifles or pistols, 32 caliber pistols, 
ceived "it 'ant?* J nen wfl ° w,( h foresight con or 45 caliber pistols which are generally 
3 *y«tem for th T0US v persevcrance maintained fired from a distance Wounds received at 
mediately- assembled 'l 1 ' 0 ? °L reco ^ s a " d ‘ m , close range are frequently the results of 
the reportt tl ° ™ analyzed and published , , ° . • r , i 

■IWdC rh ' ! 'markable aggregation ol on! SU,Cldal i, ' t ™P ts “ d “ re ° f,e " 
saKag e ' rat r® * ur 8 eon * achieved the gross Shotguns fired at close range are most 
bounded Tl^ per cent ^ or 'he abdominally lethal because of the cone of shot that 

Su rgical CrouD* 55 ^' ,lle Second Auxl,, ary produces an almost as ulsion type injury 

S' »‘ th „t 

Central? Sur etr y , n n orld it ar II vol If ,hese 'fundings are received in hunting 
UT S«ry accidents, others in suicidal attempts, but 
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Effect o£ Position. 



F«g 7 I Possible effect of position on track of missiles and resulting visceral 
injuries 


emphasized by Makins at the turn of this 
century It was again observed many 
times by members of the Second Auxiliary 
urgical Group, and Figure 7-1, taken 
r °™ t ” e,r report, illustrates this point 
enetrating as well as perforating 
wounds of the abdomen may occur with 
°yt injury to the abdominal contents 
“°wever, is unusual, and under no 
arcumstances is it to be assumed Gordon 
a yor speaks of the immunity of the 
intestines and offers the opinion that mis- 
Sl ^ ™*Y actually trav erse the intestmal 
area y traveling parallel to and between 
°°ps of coiled intestine He admonishes 
gainst reliance upon intestmal immunity 
in perforating abdominal injuries 


Small wounds of entry have been noted 
in all extremites and on the neck Table 
7 2 shows the location of the wound of 

Table 7 2 Mounds op Entry prom Data 
Recorded by Second Auxiliary 
Surgical Group 


Penetrating Perforating 

wounds 2066 wounds 656 


(2722 cases) 

Right versus left Equal distribution 


Antenor 47 5%1 

Posterior 28 2% , 

Lateral 23 8%) 


[Midimc injuries 10 1% 
Buttocks or hips 13 0 % 


Perineum 4 % 


90 9% 
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and, indeed, this was the only lesion in 
8 per cent of their patients who had 
laparotomies 

Peritoneoscopy, performed through a 
subumbihcal mid line stab wound with a 
foreoblique cystoscope, has been useful in 
the hands of experienced proponents in 
ruling out or establishing a definite diag 
nosis of peritoneal disruption in equivocal 
instances Peritoneoscopy howev er, has not 
received general acceptance in such cases 
As a diagnostic tool in equivocal cases 
the recovery of blood tinged peritoneal 
fluid on a sponge inserted through a 
small subumbihcal hnea alba incision has 
been said to be helpful in making the 
decision for exploratory laparotomy 

The failure of these procedures to be 
widely advocated indicates their limited 


colon with bacterial contamination of the 
peritoneal cavity cause shock that may be 
profound and irreversible The onset may 
occur somewhat later or it may be as early 
as one hour Berry has noted the presence 
of well established peritonitis occurring as 
early as three and one half hours after 
wounding 

There is a shock syndrome associated 
with profound peritoneal contamination 
which has been described by members of 
the Second Auxiliary Surgical Group 

Before and after operation these patients 
present the appearance of severe shock The 
blood pressure tends to be low and can only 
be sustained by heroic measures The pulse 
is weak and rapid Pulse deficit has been ob 
served The sensorium may be clouded The 


usefulness Surgeons are willing to accept °‘ ,' hc “ pal ' ' vlth c>an0 ‘" 

a 10 to sn . a , P or mottling The temperature is sometimes 

exDlnrat,™ * I " cl * nce of ne g atlv e subnormal and rarely about 100" Fahrenheit 

and , S * rom which the morbidity Massive transfusions careful surgery constant 
a mortality are negligible rather than to oxygen inhalation therapy chemotherapy and 
rely on less precise methods all other measures fail appreciably to alter the 

Precious time should not be wasted on picture and early death ensues 
detailed diagnostic efforts at the expense 
of resuscitation Having been impressed 
">th a specific organ diagnosis or sus 
Picion of visceral damage a thorough 
exploration should be made 
There are characteristics of certain 
organ injuries, however, which should be 
e Pt ,n mi nd In 50 to 75 per cent of the 
cases the perforated hollow viscus will 
C3 ^ 1S ® ^ ree air m the peritoneal cavity 
' v ich may be demonstrated by a semi 
reclining or left lateral roentgenogram 

ib C |i ° Ver tHe nght lobe of the Ilver If 
e diaphragm has been injured the free 
peritoneal air may be missed because of 
1 * escape into the chest Multiple intes 
ina wounds or large wounds of the small 
°' %e that permit profuse escape of sue 
CUS enter icus will result in early severe 
pen oncal irritation just as does the es 
cape of acid gastnc content from the per 
orated stomach This is predominantly 
enemical, and m time it will not only 
ause pain but irrespective of blood loss 
11 b ® responsible for shock Large colon 
rounds and even small wounds of the 


Certain spinal injuries may be confused 
with abdominal injuries During the Span 
ish Civil War Mr Douglas Jolly served 
with a forward surgical unit of the Repub 
hcan Army and his experience embraces 
the treatment of some 5 000 gunshot 
wounds of the abdomen He personally 
operated on almost 1 000 of this number 
and was impressed with a particular symp 
tom complex which he designated the 
retroperitoneal syndrome 

This term should not be applied to the 
clinical picture associated with extraperitoneal 
wounds involving only such organs as the kid 
ney and bladder It should be reserved for the 
syndrome in which the dominating injury ap 
pears to be sympathetic gangl a and plexuses 
in the upper retroperitoneal region (Bastos 
1928) The characteristic features are pallor 
and progressive weakness of the pulse without 
any accompanying peritonitis The pallor be- 
gins in the hands and then spreads gradually 
to all exposed parts of the body The face 
often cyanotic, is bathed in cold perspiration 
The pulse grows weaker and weaker and dis 
ippears sometime before death supervenes 
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frg 7 3 Influence of 
multiplicity factor on case 
fatality rates in 3,129 re 
corded abdominal injuries 



Qv<£euns injured 


F'g 7 4 Influence of 
multiplicity factor on case 
atality rates in various 
combinations of abdominal 
"ounds 



_ s ^otgun fired at close range is lethal, 
red at a distance it may be innocuous 
Prognosis can be related to the age and 
state of health of the wounded individual 
any studies in civil practice confirm the 
nding that youth recovers where the 
middle aged and elderly die It can also 
tle re lated to treatment When related to 
treatment, we must consider adequate re 


suscitation hemorrhage control, and man 
agement of shock We must also consider 
time lag and the many facets of the opera 
tion performed Statistics of the Second 
Auxiliary Surgical Group related to time 
lag and the multiplicity factor are given in 
Figures 7 2 to 7 6 

In his discussion of the prognosis of ab 
dominal wounds, Jolly states 
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Fit* 7-5 Influence of 
multiplicity factor and pro- 
cure of associated injuries 
in 3,154 ahdomiml injuries 



Fig 7 6 Influence of 
multiplicity factor and gras 
it> of associated injuries in 
3,154 abdominal injuries 


In the end the prognosis can only be 
determined by the subsequent history of the 
patient This is a truism, but it serves to draw 
attention to the fact that a man with a small 
perforating bullet wound of the peritoneum, 
which does not involve any vital structure, 
may die of peritonitis, whereas another may 


/ ise, after rounds which seem completely 
incompatible with life This fact must always 
be borne in mind in considering whether or 
not to operate in apparently hopeless cases* 
* By permmon of author and publisher from 
D W Jolly, Field Surgery in Total War 
Paul B Hoeber, Inc, 1941 
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COMPLICATIONS Tins is particularly true jn this age of 

n antibiotic coverage The bile, however, is 

sroiipe , ‘I 10 complications of generally chemically irritative and often 
P e rating wounds of the abdomen under infective Pancreatic ferments are lethal 
ree major headings The majority were These substances must be removed by ade 
° f mfectIOUS and a drainage Local drainage is mdi- 

. varied group were of a miscel- cated for upper abdominal wounds 


laneous character 


rp, - involving the liver, the biliary tract, or 

«f jk co ”\P 1,cat,ons of penetrating wounds the pancreas or for flank wounds involv 
e abdomen arc either (I) peculiar ing the kidney or bladder that have re 
oabdommal wounding or surgery, or (2) suited m the collection of urine 
i enta to wounding in general, or to Extrapentoneal drainage is preferable to 

any surgery They may be acute or transperitonea! drainage The general 

ronic, early or remote, major or minor peritoneal cavity cannot be drained A 
omphcations peculiar to abdominal mixed bacterial flora is responsible for 

oun ing or surgery include peritonitis, infectious peritonitis and subsequent ab- 

a d ^ IT'™ ^ re,ro P entonea l> pehic, scess formation Secondary hemorrhage 
wou , Sub f d,a P hra S Tnat,c ) » pylephlebitis generally occurs as a result of an infection 
un infection, wound dehiscence, ven or an autolytic necrotizing process It may 
ja emia, gastrointestinal fistula forma result from technical error, such as slip 
on sinus tract formation intestinal page of a ligature, failure to treat a lesion 
•"**»>. sec ondary hemorrhage — of that subsequently bleeds, or overlooking a 
ex 1C j m ° blba * 15 a rare but interesting lesion altogether This may occur when 
mTh* T traumatic cyst formation and the operation has been a part of resuscita 
e a ohc or nutritional deficiencies tion and was begun with the patient in a 

in ° m P lca ti°ns incidental to wounding hypotensive state As recovery progresses, 
S enera l or to any surgery, include bleeding points in organs checked early in 
peumomtis, atelectasis, pulmonary edema the course of the exploratory operation 
nM £ ^ astnc dilatation ileus thrombo may become active and go unnoticed 
P e itis pulmonary embolism drug Wound infections including gas infec 
paction, transfusion reaction serum hepa uons are frequent in war surgery and play 
i urinary suppression, lower nephron a significant part in subsequent wound 
P rosis, osteomyelitis septicemia, fat dehiscence ventral hernia and sinus tract 
° mn, acute noncontagious parotitis, formation Retained foreign bodies con 
acute cholecystitis acute nonspecific tribute to the formation of abscesses, per- 
c *tis, anaphylactic shock premature sistent sinuses and fistulas Small bowel 
an d arteriovenous fistula forma fistulas seldom require operative inter- 
feren^e to effect a cure Contrasted to 
ah/I C P er,tonitls that occurs following lower bowel fistulas which require at 
^ °minal wounding is always infectious least proximal diversion of the fecal stream 
11 15 of significant duration Sterile ab if not the direct excision of the fistula 
ominal wounds are not received outside tract these small bowel fistulas tend to 


of the 


surgical theater It is true that close spontaneously with or without suc- 


Unn Y chem,cal peritonitis from tion 

pper gastrointestinal tract injuries may We Know tnat a temporary ileus is 
e contained and may subside with sue- anticipated following penetrating ab 
'on total body rest, and induced gastro dominal wounds and surgical exploration 
•ntestmal rest by the method of Ochsner and that prolonged and distressing ileus 
•The term *k . , which eventually responds to conservative 

Sandblom in 1 9 -iff?!, 0 , ' w l*i therapy, is not too rare Significant ileus 

■» »* &-»»> s ^> 
hematuria Group Study of 3 090 patients with ab- 
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domim! wounds about as frequently as did 
wound infection, abscess fonnation gas 
infections, gastrointestinal fistula, and 
urinary suppression Wt base no accurate 
knowledge of the frequency of late mam 
fcstitions of intestinal adhesions 

Hemobilia is a rare complication, but 
one not infrequently seen in severe central 
disruptions of hvtr substance It may fol 
low puncture wounds severe lacerations 
or ruptures It may tvtn be a late coni 
plication secondary to abscess within the 
liver substance The central rupture of 
the liver, vs Inch frequently is the cause of 
this condition is more often a result of the 
compression phenomenon and therefore 
more apt to be seen in nonpcnctrating ab- 
dominal vsounds than in penetrating 
wounds 

Both penetrating and blunt abdominal 
vsounding may have been sustained by 
the same patient, coincidentally, or in 
rapid or delayed sequence The extension 
of the central hepatic rupture to or near 
the portal fissure may readily establish the 
communication between the vascular tree 
and one of the larger hepatic ducts Tims 
blood gains entrance to the duodenum and 
produces hematcmesis and mclena The 
great danger of hepatic rupture is bleed 
ing particularly from the portal vein 
branches The veins of the liver have little 
supporting tissue and do not tend to col 
lapse When mixed with bile, the blood 
show's little tendency to clot In addition 
to the mere loss of blood the distress of 
‘nematemesis an6 fne Irignt o! massive 
passage of bloody stools distention of the 
gallbladder and gallbladder pain may 
result from hemobilia Jaundice may ensue 
as a result of absorption of pigment from 
the large liver cysts or as a consequence of 
the obstruction of bile ducts by a blood 
clot especially in the common duct 

Recently Spector reviewed the Iitera 
ture on hemobilia and pointed to the 
variety of procedures which have been 
tned in attempts to control this distressing 
complication He indicated the frequent 
futile efforts that charactenze the expen 
ence of most surgeons who deal with this 
type of trauma 


Litirature contains reports of 9 patients 
operated upon Twenty two laparotomies were 
performed on these patients including stich 
procedures as exploratory laparotomy (Burnett 
el al , and Hart), common duct drainage (Bur 
nett et al , and Hart}, cholecystectomy, (rp 
stem and Ijpsehutz, Iramus), cholecystectomy 
(Hawthorne Oaks and Reese Diegel), 
jejunostomv (Hennanson and Cabitt) duo- 
denal tr insect ion with posterior gastroenteros 
tomy (Hrrmamc n and Cabitt), suture of hver 
(Burnett, el at , Fpstem and lapschuU, Spark 
man) parking through an abdominal approach 
(Bigger, Hermamon and Cabitt Sparkman) 
and parking through a thoracoabdominal ap- 
proach (Burnett el al ) * 

As is oftin the case, the cycle of severe 
exsanguinating hemorrhages is repeated 
over the course of days or weeks Spcctor 
observed such a case During the original 
laparotomy, packing was placed and dram 
age established The initial laparotomy 
incision was reopened for the second 
operation The liver cavity was increased 
in size and repacked with gauze In the 
third operation, a thoracoabdominal inci 
sion was used Bdc was present in the 
pleural cavity The cyst which had in 
creased in size was evacuated Two new 
cysts were found The entire cyst was inter 
locked with No 3 chromic catgut suture 
curetted and Gelfoam and gauze packing 
were placed A fourth operation was 
necessary to control the recurrent svmp 
toms The right hepatic artery was dis 
sectcd out and ligated and cure was the 
result In all cases mentioned in Spector s 
report the complication ol ‘tiemoDiua 
followed blunt trauma 

Traumatic or false cyst formation oc 
curs most frequently after injury to the 
pancreas spleen and hver Metabolic or 
nutritional deficiencies result from severe 
damage to the pancreas which deprives 
the body of its endocrine or exocnne 
function or both Gastrectomy may cause 
anemia and weight loss Extensive small 
intestinal resections may result in absorp- 
tive deficiency as may a high entcrocohc 
or enterocutaneous fistula Persistent loss 

* By permission of author and publisher from 
Nathan Spector Annals of Surgery f4S 247 
19a7 J B Lipp ncott publisher 
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of intestinal fluid, if not assiduously at- 
tended to and accurately replaced, causes 
water and electrolyte deficiencies 

The complications of wounding in gen- 
eral, or of any surgery, most frequently 
encountered are pulmonary in nature The 
remaining miscellaneous complications are 
infrequently seen 

INITIAL MANAGEMENT 

Attempts at diagnosis and resuscitative 
efforts should proceed simultaneously An 
o'er all appratsal of the patient’s condi 
tion should be made When the patient is 
brought in, examination should be made 
under the best lighting obtainable Un- 
necessary and careless movement of the 
patient or of any extremity should be 
avoided Clothing should be cut away and 
removed If possible, the patient should be 
carefully placed on a freshly dressed litter 
his is particularly important if the injury 
has been sustained by explosion, with the 
Possibility of fragmentation of primary or 
secondary missile wounding Movement 
* ould be kept to a minimum and the pa 
>ent should remain on this new litter for 
examination, roentgenograms, and even 
'or the operation, if necessary When the 
con ition is so precarious that movement 
r°m the initial litter is not possible prior 

0 examination, metal fragments in the 

1 ter or blankets may cause considerable 
confu S i on in subsequent x ray examina 
10 ^ s ^be blood pressure should be taken 

recorded immediately This should be 
repeated frequently during the course of 
e exam, nation and at least every 30 
^ mutes until surgery, as the condition 
t' 3 ? 3 ? 15 Stopgap measures should be at 
Cn to w hen the patient is first brought 
? t IS . car ^ lor espiratory status should be 
. W j > an d J f found to be inadequate, it 
J, uW be corrected By this we mean that 
' H ^ at,ent s a, rway must be freely open 
ff, unobstructed by tissue, secretions 

, ’ or a foreign body His respiratory 
xc ange should be proceeding well No 
assive pneumothorax, hemothorax or 
sucking uound of the chest should be 
resent All air and blood in the thoracic 


cavities should be removed by repeated 
aspiration Sucking wounds should be 
tamponed by several layers of flattened 
vaseline gauze covered by fluffs and taped 
down with elastic compresses in order to 
permit flutter-valve action There should 
be egress but not suction of air Endo 
tracheal catheter suction is most useful 
If necessary, bronchoscopy should be done 
Hemorrhage from any source should be 
controlled by the simplest and most ef- 
fective means 

A Levin tube should be placed in the 
stomach and the contents aspirated to de- 
termine if blood is present Not all stom- 
ach wounds will cause blood in the gastric 
aspirate Constant suction helps prevent 
aspiration pneumonia and aids in reducing 
distress from gastric atony and dilatation 
which commonly accompany low chest or 
abdominal wounding 

Fractures should be splinted if this has 
not already been done If the patient is 
conscious while these things are being ac 
comphshed he should be questioned as to 
the time and place of injury He should 
be asked what, in his opinion is the nature 
of the injury, what was the cause and at 
what range was the injury received (the 
wounded soldier is frequently able to tell 
what type of agent was responsible for his 
wound) He should be queried as to 
whether there has been any intervening 
aid especially if any drugs for the control 
of pain have been given, whether tetanus 
toxoid was given , what he was doing when 
he was injured, in what position he re 
ceived his wound, and from what direc- 
tion Should the patient be unconscious 
or unable to reply satisfactorily, other 
attempts should be made to obtain this 
information Eyewitnesses, or other persons 
less seriously injured m the same encounter 
or accident, should be sought and ques 
tioned 

An intravenous infusion with a large 
bore needle should have been established 
after blood was drawn for typing and 
cross matching Dextran of a molecular 
weight of 60000 to 80000 and run in 
rapidly enough to keep the intravenous in 
fusion open has been advocated as a 
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useful pnlinumry, but cxpcrtcncc hav 
shown that certain!) no more than 2,000 
cc of tlcxtran should be given without 
also giving whole blood In the absence of 
a smsf actor) colloidal substance, 5 per 
cent glucose and normal saline or normal 
saline solution alone can lie used for this 
purpose 

Almost without exception, chemical or 
biologic agents, such as mefrarol, caf- 
feine sodium benroate, coramine, norep- 
inephrine, chlorpromarine, ACT! I, and 
cortisone base no place tn the rcsuscitatiu 
efforts of the serious!) wounded The 
physiologic effects of these drugs win n 
used in such cases arc variable, and in 
most situations response is unpredictable 
The serious physiologic effects on other 
vital organs may ultimately confuse and 
compound the seriousness of a situation 

In extreme circumstances some of these 
agents may be useful but they should lie 
gtven only by one who is familiar with 
their effects and one who is prepared to 
watch the patients every response The 
dosage should be titrated and the drug 
administered according to these carefully 
observed responses When these drugs are 
used they shoud be based upon individual 
evaluation and indications, and their use 
should never be part of a standard operat 
l ng procedure 

Perhaps the most useful and least 
dangerous a dj line live use of a drug in 
resuscitation is the wet syringe admin 
istranon’ of 0 25 per cent neosynephnne 
solution The judicious use of neosync 
phrine by this method may be invaluable 
in gaining a slight cardiostimulatory 
response and a slight increase in peripheral 
vascular tonus A tired circulatory system 
may thus be rescued from the verge of the 
vicious cycle of collapse 

If a patient’s history reveals that he has 
been given replacement hydrocortisone or 
hydrocortisone therapy for arthritis before 
his wounding for example appropriate 
dosages of this drug should be given It 
may also be necessary in cases of shock 
when adrenal failure seems to have 
supervened 

In instances of gram negative bactere- 


mia and toxicity, as is sometimes seen in 
spreading retroperitoneal infection and 
complicating colon damage, the early 
recognition of such a condition and the 
support obtained from adrenal cortical 
extract imy lie lifesaving 
The wounded diabetic patient must be 
givtn approprnte dosages of insulin to 
avoid dnbttic conn, and because of the 
stress caused by wounding, increased 
dosages are generally indicated 

When it is obvious, upon first inspec- 
tion, that the patient is severely wounded, 
careful and detailed inspection of the 
wnundid anas should be undertaken 
After nmovmg all previously placed 
dressings, wounds should be cataloged a* 
to whether they are avulsion, laceration 
puncture by missile or weapon, penetrat 
ing, or perforating All such wounds in the 
lower thorax, upper thigh and penneal 
areas, and the lumbar and gluteal areas 
should be viewed with the utmost sus 
picion, inasmuch as a direct abdominal 
wound is apt to be more obvious It « 
important that maturity of judgment and 
experience be exercised early in treating 
the sev ercly wounded, since it becomes in 
creasingly difficult to know where to begin 
and where to stop in the treatment of the 
wounded patient Here we should empha 
size, however, that all measures described 
arc merely stopgaps to maintain life and 
to permn bringing the patient to operation 
for his abdominal wounds as soon as jmk 
sible As stated elsewhere, after lethality of 
the wound itself, the time lag betueen 
injury and surgery is the most important 
element in (he recovery rate 

Larrey, Napoleon Bonaparte's surgeon 
formulated a rule that definitive care for 
wounds be given m sequence, with the 
slightest wound being attended first and 
the most major wound last If the major 
and severe wound were to be attended 
first the patient might be exhausted and 
in no condition to have further attention 
or he might even refuse further attention 
altogether In Larrey s day, abdominal 
wounds were almost uniformly fatal if 
not from hemorrhage and shock, then from 
subsequent sepsis The blessing of anes 
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thesia relie\es m from Larrcy’s plight We 
must know, however, that certain wounds 
should be treated first and certain minor 
or relatively minor wounds should be 
attended to before major abdominal cx 
ploration is begun 

In the preliminary evaluation of the 
abdominally wounded patient, Michels 
insists that more information can be 
gamed by tracing the course of the missile 
than b> any other means This is imalu- 
a e in planning the management of the 
pa ** nt and operative approach 

ohefts reports the following illustrative 


perforations Further exploration revealed a 
laceration of the splenic flexure of the colon 
This was temporan!) clamped and in the 
necessary mobilization for exteriorization of 
the torn colon the lateral reflection of the 
peritoneum was incised and a considerable 
hemorrhage promptly ensued Further cx 
ploration revealed the upper portion of the 
kidney was lacerated and a branch of the 
renal artery to the upper pole was severed 
With surprising lack of technical difficulty 
a nephrectomy was done The small bowel 
was then inspected and no injuries noted The 
colon laceration was then exteriorized just 
inferior to the costal margin, in this particu 
lar case as a loop colostomy The diaphrag 
matic incision and perforation were then 
closed The pleural cavity was lavaged with 


iv°id n w a 1 r he n Ba '' le 3 f or Mo "' e ?“ sm ° ; n 

soldier Has admilted toTplalooiI'af". Sd c °' lal '“ bcS " ere mi attached to 

hospital following wounding by a German JV* 1 " ,rapS and thc thorac,c mcision closed 

hurp gu n ( automatlc nfle) At the , |me of Dur, "g ,hc operation the anesthetist ma.n 

.onadmg, , he aold.er moving up and Tf n° ' H ' n . consl,Jr ; abl5 "patiuon 
leaning forward m ascendine a hdl fThe and fully ex P andcd 11 durin g closure At com 
"ound of entrance was lus/medra to the P f t,0n ° f opcrat,on as ,hc P atient uas 
n, pple Ime m the left Rth , n . . i ,akcn P lst ,he roentgenographic station en 

and the wound of exit m . I'T l routc to the P°« opera t.vc tent a roentgeno 

nb" a . ry lme ' vel] below the tip of the* S ch ”‘ rCVeaIfd 3 fu " y ex P anded 

,J h<? patient was operated on on the usual ^ ac, “ I d ° taiU °/ ! he prc a . nd post 


wooden S *L be m such circumstances (two 
which , savvIl orses under the original litter on 
e was evacuated from the collecting 


operative phases are lacking in this case 
(These phases were conducted according to 
established principles )* That this is correct 
is shown by the fact that he withstood the 

peated removal "nf .I!” 'V* ne 5 eS51,y . I0 y re necessary surgery and was evacuated to the 

t0 the operating taM P3 r ,° m tbe ,tt 1 f r rear ln good condition with a functioning 
postoperative rnt ivn,* !i° * ^ ‘tter, to the colostomy on the tenth postoperative day It is 

different he.Z' vuT' 1 “whones of to be understood that it is not suggested that 

sition read ,f v , “endelenberg P°- k.dneys be removed in this fashion Had time 

turned on l Th e patient was - 

anesthesia Slde after mduction of 

SO stran j nd end °tracheal intubation, and 
phra^r d lnt0 A left transd.a 

'vas sha» C approach " as used The 9th nb 
„!!J ha . Uered and was removed Blood 


been taken in the shock tent to grossly 
examine the unne, involvement of the kidney 
would probably have been known Having 
been forewarned, a flank approach, in addi 
tion to a transdiaphragmatic approach might 
have permitted preservation of part of the 
kidney An approach limited to the abdomen 
only would in this case, have been technically 
more difficult, considering all that had to be 
toma of the'tii 1 ? e perlorat,on an d hema done Had it been technically difficult through 
seen not to be**! ° t ^ * OWw I°be were die diaphragmatic approach the entire opera 
were no* j__. , ea . ,r l?. air nor bleeding and tive area could have been greatly enlarged by 
merely extending the thoracic incision through 
the costal margin diagonally across the upper 
abdomen The patient s jjosition (lying on his 
right side) makes this an excellent maneuver 
The entire operative area is then held open by 
shifting the nb extractor to the level of the 


«£S2 fr ° m the P ,eural cavity and the 

dSS ° Pened The » ‘be 

- -• gm vvas 100 anteromedial to include 


were j “'-■‘■“"B air nor bleeding and 
stomach ' $turbed ’ The perforations m the 
splenectnm, ” ,e ' n P oranl >' clamped and a 

tress sutures" of Pu " e str,n S a " d mat 
°f cotton closed the gastnc 

* Parenthetical sentence 
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costal margin To base made it easier to 
explore the kidney, the abdominal portion of 
the incision could have been extended from 
the costal margin as a left rectus incision * 

Questioning should reveal whether the 
patient has vomited and what the nature 
of the vomitus was Vomiting is a frequent 
occurrence with gastrointestinal injuries 
We agree with Jolly in that the patient 
with pinched facies and fecal vomiting is 
in dire straits and that death is imminent 
although an acute gastrocolic commumca 
tion may be responsible for such vomiting 
rather early after injury 

The bladder should be cathetenzed and 
the urine checked for blood With bladder 
tears scant amounts of urine or none at 
all may be recovered If there is suspicion 
of bladder injury, a small measured 
amount of normal saline should be easily 
introduced to assure that the catheter is 
not plugged If the bladder is tom this 
saline cannot as a rule be recovered The 
catheter used for such a procedure should 
be an indwelling Foley catheter m order 
to assure that hourly urine samples can be 
measured and recorded 

A digital rectal examination should be 
made to determine whether rectal tear 
exists If blood appears on the gloved 
finger it may indicate rectal or gastro 
intestinal injury Proctoscopic examina 
tion may reveal small rectal tears that 
cannot otherwise be diagnosed 

The abdomen should be palpated for 
foreign bodies or tenderness Peritoneal 
irritation may be localized around points 
of obvious injury or it may be diffuse 
The difTuse and severe tenderness of 
peritonitis from upper gastrointestinal 
chem cals is early in onset and is unrelent 
mg That of fecal contamination is just 
as exquisite but is much later in onset 
usually occurring within six to eight hours 
or more The peritoneal irritation from 
blood alone is variable but frequently the 
abdomen is soft and doughy rather than 

* By fierm sstott of author and publ sher from 
L. M Shcfu Inti al Management by Thorae e 
and Tharacoabdom nal Surgery Charles C 
Thomas 1 956 


rigid, and the signs of peritoneal irritation 
are diminished in quality or intensity as 
well as in number Rebound or referred 
tenderness sometimes points to a locus of 
internal damage but is not reliable A 
mass representing a hematoma or a dis 
placed organ or missile may be palpable 
early In the pouch of Douglas fluctuant 
mass may be blood urine intestinal fluid 
or fecal matter Incidental lesions may be 
discovered Gordon Taylor recounts in 
stances of wounding in the 1940-41 air 
raids on Britain in which incidental 
surgery was accomplished for hitherto un 
suspected intra abdominal malignant 
lesions as well as for congenital defects 
This should not be emphasized but it 
should be kept in mind 

Auscultation of the chest and abdomen 
must be done The presence of peristalsis 
is a good indication that the gastrointesti 
nal tract itself is uninvohed While the 
absence of peristalsis is frequent it does 
not mean that there is injury to the 
intestinal tract Most severe wounds of the 
abdominal lower thoracic or lumbar 
region will be associated with an adynamic 
ileus If impelling indications for explora 
tion do not exist judicious observation and 
resuscitative measures are continued and 
the bowel sounds will generally reappear 
in a matter of hours In unusual instances 
ifeus may fast for eight or more days but 
it would be the rare surgeon indeed who 
could observe a patient through the first 
six to ten hours without subjecting him to 
exploratory laparotomy when there is even 
the most remote possibility of the exist 
ence of penetrating wounds especially if 
the general condition or extra abdominal 
status of the patient permitted operation 
Bowel sounds dearly heard in the cl est 
may denote herniation through a tom dia 
phragm Signs and symptoms of shock of 
course must be considered TI e blood 
pressure obtained initially and recorded 
serially if not at shock levels indicates 
either normalcy or normal readings mask 
mg blood volume loss Values may be low 
for a usually hypertensive patient and thus 
represent shock level figures or they may 
be so called normal values obtained early 
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which do not at this point reflect the loss 
of blood volume These normal blood 
pressure readings may be maintamd b> 
sympathetic tone and peripheral vascular 
contraction The pulse jn such instances 
is slow and full rather than thready and 
rapid This state has been referred to as 
compensated shock and is a precarious 
state Decompensation results from (I) 
failure adequately to replace the blood 
loss (2) by continued blood loss and (3) 
by careless handling or turning of the pa 
tient Failure to maintain blood pressure 
m a semirecumbent or in a sitting position 
has been observed m this condition by 
physiologists for years Recently a rough 
estimation of blood volume loss or ade 
quacy of replacement and the ability of 
the patient to withstand surgery has been 
gauged by this reaction Artz and others 
in Korea devised a standard tilt table for 
use in testing for this condition 

We should now recognize the effective 
ness of ministrations while observing the 
nature of blood loss Failure of the ex 
temal pressure to control visible bleeding 
as indicated by either continued visible 
bleeding or failure to recover or maintain 
blood pressure while transfusion is in 
progress indicates that bleeding is coming 
from an internal source and operation be 
comes a vital part of resuscitation If the 
blood repeatedly wells up it indicates that 
blood is being trapped in the abdominal 
or thoracic cavity 

Blood may be introduced into several 
veins simultaneously No appreciable bene 
fit is achieved by initiating ultra arterial 
transfusions at this stage of resuscitation 
Blood may be introduced under pressure 
by manual pumping The use of plastic 
containers eliminates the hazard of air 
embolism Patients in whom an operation 
must be begun while their systolic pressure 
is below 80 mm Hg have a markedly 
lowered survival rate* 

* In Korea improved mortality figures were 
thought by many to be due to a great extent 
to early and ample use of whole blood replace 
roent Low t ter type 0 blood was used exten 
s vely The amount of blood necessary in each 
instance must be determ ned from dm cal 
experience 


We must insure that the patient has re 
ceived proper antitetanus therapy If he 
has been immunized a 1 cc toxoid booster 
is sufficient if not 2 500 to 5 000 units of 
tetanus antitoxin must be given If it is 
impossible to determine whether the pa 
tient has been previously protected against 
tetanus and there is not sufficient time to 
test for sensitivity to horse serum or to 
desensitize prior to surgery toxoid should 
be given Such a patient should also be 
protected with desensitization if neces 
sary and with the antitoxin regimen as 
soon after surgery as possible 

The prophylactic use of gas gangrene 
polyvalent antitoxin is not advised al 
though therapeutic administration in the 
established case is encouraged 

At this point the patient has already 
received penicillin and streptomycin or 
broad spectrum antibiotics by vein He 
has if necessary been given morphine 
sulphate in 6 to 10 mg doses intravenously 
for pain and this may have been repeated 
in four to six hours 

OPERATIVE MANAGEMENT 
Decision for and Timing of Operation 

As soon as the diagnosis of penetrating 
wound of the abdomen has been estab 
Itshed the indication for operative inter 
vention is clear After an effort has been 
made to anticipate the organ damage by 
plotting the course of the wounding agent 
and correlating this information with that 
gamed by clinical observation of signs and 
symptoms and the patient s response to 
resuscitation the decision is made for 
operation and the proper approach is 
determined 

The time for operation is as near as pos 
sible to that of the accident and should be 
consistent with proper diagnosis and re 
suscitation If there is an indication of 
continued intra abdominal bleeding or 
difficulty m recovering or maintaining ef 
fective blood pressure (70 to 80 mm Hg 
systolic) during the resuscitative effort 
the operation should be started im 
mediately In spite of the proper use of 



ICO 


ABDOMINAL SURGERY 


intibiotics the “golden penod for optm 
ttve intervention remains at si\ horns 

Attributes of the Surgeon 

Resolution of purpose technical skill 
and a thorough knowledge of anatomy 
should be the attributes of the surgeon 
who undertakes the exploratory operation 
Speed should not interdict thoroughness 
but such surgery should not be performed 
by an indccisuc plodder or one incapable 
of alacrity Gentleness m handling tissues 
should not be sacrificed upon the altar of 
speed 

Principles of Wound Surgery 

Good principles of wound surgery dc 
mand thorough debridement of soft tis 
sue including that of the abdominal wall 
back and gluteal wounds Should there be 
wounds of the buttocks or perineum these 
wounds must be explored excised or 
opened extensively and dressed first Then 
the patient should be turned to the 
laparotomy position and the abdominal 
operation performed Should this sequence 
not be followed severe hypotension that 
may even fail to respond 10 rapid tram 
fusion may ensue Where multiple wounds 
exist the patient s general condition and 
state of resuscitation may necessitate a 
laparotomy before general anterior dc 
bndement in order to control hemorrhage 
In general such wounds are debnded and 
left open Delated primary closure m 4 to 
10 days is practiced 

Generally a paramedian incision with 
retraction of the rectus muscle will prove 
to be the most satisfactory and will pro 
vide ample exposure and more secure 
closure with less likelihood of complicating 
ventral hernia A laparotomy incision may 
include excision of a missile or weapon 
tract If speed in entry is indicated m 
order to control hemorrhage adequate 
exposure may be gamed by a linca alba 
incision There should be no hesitation in 
making a bold incision from the xiphoid 
to just above the pubis in perforating 
wounds where multiple organ damage is 


-intjcipmd Some experienced surgeons 
Invc used transverse incision generally in 
eluding wound excisions when localized 
intrt abdominal injury is suspected The 
most important point is that exposure 
must be adequate for a thorough ah 
domtnal exploration 

If there is an associated thoracic wound 
it must be decided whether the chest or 
the abdomen should be operated on first 
or whether a thoracicoabdominal incision 
should be employed Left sided lesion* 
lend themselves to the thoracicoabdominal 
route far better than do the right sided 
because ©( the inability to retract the 
liver and gain sufficient access for thor 
ough abdominal exploration In general 
unless it is absolutely necessary that the 
abdomen be enlcrcd to deal with exsan 
guinating hemorrhage the cardiopulmo- 
nary physiology had best be assured by 
initial thoracotomy Wounds limited to 
the left hypochondnum in association 
with left sided chest damage may be dealt 
with via thoracotomy and the transdta 
phragmatic approach 

Anesthesia 

Proper and satisfactory anesthesia is one 
of the most important factors in the 
survival of the seriously injured patient 
The surgeon needs the services of a 
trained anesthesiologist to assist him in 
this phase of management 

Preoperative medication for seriously 
wounded patients should be limited to the 
beladonna alkaloid group atropin 0 4 to 
0 6 mg intravenously 10 to 15 minutes 
before surgery Should time permit this 
dosage may be administered subcutane- 
ously 30 to 60 minutes before induction of 
anesthesia 

Caution is the watchword m the ad 
ministration of opiates A seriously 
wounded patient in impending shock 
generally requires no opiates A patient in 
shock certainly requires none If he has 
been given morphine subcutaneously or 
intramuscularly during first aid treatment 
he may exhibit signs of an overdose of 
morphine as resuscitattve efforts prove ef 
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fectiie and peripheral deposits of inor 
phine are picked up by the recovered 
circulations If there is great pain or if 
pain may be contributing to a perpetua 
lion or aggravation of shod morphine 
should be given intravenously in 5 nre 10 
ID mg doses 15 to 30 minutes before 
surgery The patient who is mtOMcated 

and sem, anesthetized by alcohol should 
not e given opiates and extra precaution 
must be observed to guard his airway and 
prevent aspiration 

The choice of anesthetic agent should 
= lett to the anesthesiologist In general 
the patient will fare better if given a form 
ot anesthesia with which the shilled ones 
thesiologist is most familiar The least 
amount of anesthetic agent possible and 
the greatest amount of oxygen sufficient 
to maintain depth and provide adequate 
axatmn are the amounts required for 
tnts type of surgery 

„„L he S "' re, l' Hounded person does nol 
her, a " d J ' v ‘ 11 not tolerate the concentre 
tion and dosage of volatile or nonvolatile 

patim )' aa ’’ adm ' msKred 'o the average 
patient Administration of such dosa-e will 
produce respiratory and circulator, de 
pression and may result in profound shock 
Paravertebral intercostal and regional 
hMomnal block v„,h procaine hydro 
chloride or I, detains may be of great a. 

Drew,? ‘ n , re, '=''"S local Pam and 

providing relaxation that will permit the 

useof ] lght an „ thes , a 

awn* 6 k ' anous gases and mtra\enous 
agents have such marked additional effects 
vain \ caithuc action and the peripheral 
onlvh ar c' d ,hat lhey !ho “ ld be employed 

»nly by the expert anesthetist 

the o r r ,n World War 11 found that 
for »Jn Se 1 lntra% enous Sodium Pcntothal 
hA„f aparotom y was associated with a 
. ° to increase m the mor 

taixty rat e 

tfi^ X ^ enence ^ as S ^°" T1 ‘hat spinal anes 
* a Pt to be lethal when used for a 
J? /re 10 , shoCk or ,nci P*ent shock and it 
. efini ‘ely contraindicated in the pa 
lent with a penetrating abdominal wound 
n or ^ ' Var U the majority of anes 
tnetics were administered by doctors who 


were not primarily trained in anesthesi 
ology Under the circumstances the use 
of ether and oxygen or ether and air 
were the most satisfactory An endo 
tracheal tube was inserted in each patient 
subjected to abdominal exploration and 
this is still the ideal procedure It is im 
perative that endotracheal anesthesia be 
administered if the chest cavity must be 
opened 


Exploratory Laparotomy 

The manner m which we perform our 
laparotomies is similar in almost all re 
spects to most of the other recorded de 
scnptions It is merely a plan or guide that 
has proved useful for us as well as for 
many others who have had extensive ex 
penence with trauma 

A careful preparation of the abdomen 
by any acceptable procedure is carried 
out (shaving Zintels four cup method 
pHisoHex soap and water iodine alco 
hoi) After the abdomen has been opened 
through the indicated incision immediate 
attention is directed toward controlling 
any significant bleeding as quickly as pos 
sible It should be kept in mind that the 
most common sources of significant bleed 
ing are the spleen liver mesentery small 
bowel stomach and kidneys In Mad 
dings senes of war wounds only 9 per 
cent of the injured livers showed persistent 
hemorrhage at the time of operation 
which was almost always at least three 
hours after injury It is quite possible that 
the instances of persistent bleeding from 
the liver might be greater as the time lag 
between injury and operation is shortened 
This points up the fact however that 
liver bleeding tends to be controlled of 
itself and as Madding noted pressure is 
generally all that is required to stop liver 
bleeding If there is bleeding from this 
organ the laceration should be reapproxi 
mated and a pack should be placed 
against the liver and compressed by an 
assistants hand or by retractor as a sys 
tematic search is being made to exclude 
other possible persistent bleeding points 
A thorough and systematic search is 
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aided by eviscerating the small bow cl 
Caution should be taken that no loops arc 
brought out when a severe tear m the 
radix of the mesentery Ins been found, 
since such a maneuver might further in- 
crease the mesenteric rent The bowel that 
is brought out should be protected by large 
warm laparotomy tapes With the small 
intestine delivered onto the abdominal 
wall, the spleen and liver are more acces- 
sible for examination, and continued spill 
age of intestinal contents will bo outside 
the peritoneal cavity rather than into the 
peritoneal cavity One may begin cither 
ccphalad or caudad on the small bowel, 
but the entire small gut should be trav- 
ersed from end to end, duodenum to 
cecum, in an orderly fashion, and all 
openings should be initially tagged closed 
with Allis forceps or hemostats and their 
location noted 

The tangential wound is rare, and if an 
odd number of perforations is found 
efforts should be redoubled to exclude the 
possibility of a hidden perforation Per- 
forations at the mesenteric border arc 
often obscured by hematomas in the 
mesentery A wounded Meckel s divertic- 
ulum should be removed by wedge ex 
cision, a wounded appendix by standard 
appendectomy The colon is then exam 
ined from eccum to rectum, and perfora- 
tions are closed either by suture or by 
clamping as they are encountered 

Injuries to the bladder and pelvic organs 
in the female should be noted Some idea 
of the status of the solid organs, particu- 
larly of the liver and the spleen, has al 
ready been gained upon initial entrance 
If these did not require immediate atten 
tion then, however they should, at this 
point in the operation be carefully checked 
along with the pancreas, kidneys and 
stomach If there is an upper abdominal 
injury and the anterior wall of the stomach 
has been damaged the posterior wall must 
be checked This is done by opening the 
lesser sac through the gastrocolic omen 
turn The status of the mesentery is ob 
served as the bowel is being checked The 
great vessels are checked last for hidden 
evidence of damage By the time this 


much of the operation has been accom 
plishctl, any v ascular lesions of the mesen 
tcry that had been cared for earlier by 
ligature have now produced demarcation 
or evidence of circulatory embarrassment 
to a portion of the bowel If 100 per cent 
oxygen is administered to the patient for 
approximately two minutes, it will, by con- 
trast, make even more obvious any such 
line of demarcation, and the necessity for 
or extent of resection can be better judged 
Before passing on to the phase of repair 
careful attention must be given to the 
fixed portions of bowel particularly to the 
duodenum and the colon flexures which, 
together with the posterior wall of the 
stomach, are those injuries most frequently 
missed Another commonly missed injury 
is the wound of the ureter, and evidence 
of damage to the ureter should be sought 
It is only after an over-all appraisal of 
the extent of abdominal injury in terms 
of the degree of damage to each organ 
and the number of organs involved com- 
pared to the general condition of the pa 
tient and hts tolerance of the procedure 
that an appropriate plan for restitution 
can be formulated In general, injuries 
that arc most severe or pose a continuing 
threat are cared for first. All rents in the 
mesentery should be repaired All free 
lying or easily accessible foreign bodies 
should be removed Retroperitoneal hema 
lomas, if more than moderate m size or 
questionably associated with retroperi 
to deal wounding of a hollow viscus should 
be explored and drained It is usually 
futile to attempt to evacuate and control 
points hemorrhaging into a retroperitoneal 
hematoma Pressure and packing during 
the operation will suffice 

After complete repair a thorough toilet 
of the pentoneal cavity is accomplished by 
suction and washing with a saline solution 
Intrapentoneal antibiotics are not used 
routinely, although in gross fecal contam- 
ination of several hours’ duration, 1,000- 
000 units of crystalline penicillin and I 
Gm of streptomycin might be employed 
intrapentoneally A neomycin solution may 
be injected into the lumen of the bowel 
but should not be given intrapentoneally 
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The use of various sulfa crystals, dusted 
intrapentoneally or directly into the wound 
,s no longer acceptable The peritoneal 
cawty itself is not drained All efforts 
should be made to close the peritoneum, 
if closure is not possible, a ventral hernia 
is assured, and dehiscence is an extreme 
likelihood In this latter respect, we refer 
to those cases m which the skm must be 
mobilized and closed over a large tissue 
'ot resulting from an avulsion or neces 
sary extensile debridement The perito- 
neum is closed with either a running or 
interrupted suture of chromic catgut This 
layer should also include the transversahs 
fascia The second layer should be of 
muscular aponeurotic fascia or anterior 
rectus sheath This closure should be made 
wuh interrupted catgut If there has been 
gross contamination, or if the wounding 

nas been extensive, stainless steel wire re 
tention sutures should be used These 
sutures should pass through skin, subcu 
taneous tissue, and anterior rectus sheath 
on one side, and anterior rectus sheath 
subcutaneous tissue, and skin on the other 
as these are brought together, the skm 
argms may be approximated and still 
allow wound drainage In all instances 
w ere retention sutures are not used the 
s m should be closed with nonabsorbable 
SU ures This may also be accomplished in 
some instances where retention sutures are 


treatment OF SPECIFIC 
ORGAN INJURIES 

Stomach 


the lesser sac Closure advocated for 
stomach wounds is a simple layer type 
Small puncture wounds have been success- 
fully closed by purse-string suture, but 
purse string sutures have a failing in that 
they are less apt to be hemostatic than 
the through and through catgut sutures 
Chromic catgut, No 00 or No 000, should 
be used, interrupted, running, over and- 
over or locked Connell’s type of closure 
is preferred Nonabsorbable interrupted 
sutures are used for a seromuscular second 
layer When faced with a desperate situa 
tion a simple tier closure through all lay- 
ers of the stomach with nonabsorbable 
sutures may suffice In rare instances, re 
section and anastomosis may be necessary 

Duodenum 

Injury to the duodenum is infrequent 
but carries a high mortality rate, princi- 
pally because the blood supply of the duo 
denum comes from the vasa recta of the 
superior and inferior pancreaticoduo 
denal arteries These vessels are fnable 
and easily compressible They are almost 
end vessels but unlike end vessels they 
have a certain degree of anastomosis The 
duodenum however is highly susceptible 
to breakdown because { 1 ) the acid peptic 
juice bile, and pancreatic juice, with their 
highest concentration in this region, are 
not conducive to healing, (2) there is a 
high incidence of associated pancreatic 
lesions, (3) the retroperitoneal injuries of 
this organ are frequently missed, and (4) 
wounds in this area are likely to involve 


c. , the superior mesenteric vessels, the portal 

tVDes^f * n J unes are frequent in all vein or the \ ena cav a or aorta 
wou d° t, a , 0m,na I wounding These The second portion of the duodenum is 
ma n s s j*omd be closed with minimal the most frequently wounded, both by 
n r ^ ma “ e hndement Resection is seldom direct injury and by explosion Gerwig re 
ca e * s ® r > Careful exploration requires ported several instances in which duodenal 
,L C U ,ns P ec tion of the fundal region and obstruction resulted from a hematoma in 
ov f 0 *! 5 j° r wa ^ where most injuries are the duodenal wall, usually in the third 
se Cr °° e ° Exposure is limited and ob portion Small perforations should be 
Post a,1 ° n restr,cte< * ' y hen approach to the closed by a double tier of sutures m trans- 
» 5 enor ,s made through the gastro verse fashion so that undue narrowing 
not^ad" < *”? entun! anc ^ approach is of the channel will be avoided Larger 
a vised We recommend opening the rents may require anastomosis Trimming 
s roco ic omentum to allow entrance to should be minimal 
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In a recent cast of a nonpcnctrating m 
jury at Fort Bliss Gants told of being 
faced with the necessity of performing a 
duodenopancreatcctomy and anastomosis 
after the fashion of Whipple, be cause of 
the severe dissolution of the second por 
tion of the duodenum and pancreas The 
patient made an uneventful recovery 

Small Bowel 

Injuries of the small bowel generally rc 
quire minimal debridement and transverse 
two tier closure (one may suffice but it is 
not recommended if time permits other 
wise) Resection of the small bowel is in 
dicatcd when (1) there are multiple 
wounds in a loop in which the closure of 
one would compromise the closure of an 
other or (2) there is a loop in which so 
many wounds exist that much time can 
be saved by resection and anastomosis 
rather than by multiple closure or (3) a 
large rent exists in which closure cannot 
be satisfactorily performed without the 
hazard of compromising the lumen Of 
course the prime and absolute indication 
for resection is a nonviable gut Injuries 
of the gut at the mesenteric border gen 
erally require resection Wounds of the 
mesentery constitute a great percentage of 
the cases of persistent intraperitoneal 
hemorrhage 

Upon opening the abdomen bleeding is 
stopped first by compression and then by 
ligature of the vessels Attempts at repair 
of the mesenteric vessels have been almost 
universally unsuccessful and are time con 
suming the vessels having been ligated 
early will permit demarcation in time for 
resection through healthy bowel The 
small bowel must always be anastomosed 
primarily and never exteriorized as a 
fistula An ileostomy or jejunostomy should 
not be done in a severely wounded person 

Gallbladder 

Injury of the gallbladder is very rare 
The immediate spillage of bile into the 
peritoneal cavity may be profuse but it 
does not occur as relentlessly as it does 


from the common duct Wounds of the 
gallbladder arc generally obvious, those of 
the common duct, particularly in the retro 
duodenal and pancreatic portions are 
sometimes overlooked The common duct 
should be repaired over a T tube The 
efferent member of the tube should not be 
brought out through the anatomosis but 
through a separate opening in the com 
mon duct Injuries to the cystic duct neces 
sitate cholecystectomy Wounding of the 
common duct below its junction with the 
cystic duct when extensive and when not 
permitting satisfactory union over a T 
tube may be treated by ligature of the 
stumps of the duct and cholecystocnter 
ostomy Drainage with a soft Penrose 
drain into Morison s pouch and perhaps 
another into the foramen of Winslow 
should always be instituted in wounds of 
the biliary system These drains should be 
brought out through a small lateral sub 
costal incision 

Colon 

Colon wounds are best treated accord 
ing to the precepts developed by Ogdvie 
and Churchill in World War II Accord 
ing to Andrasov the independently de 
\ eloped Russian policy is identical Such 
a jjohey ts based on the premise that 
colon wounding spills highly infectious 
matter into the peritoneal cavity The 
time lag in war surgery is seldom less 
than three hours from injury to surgery 
and even during this time a virulent local 
peritonitis may be established The wounds 
are frequently extensive and may have 
actually involved greater areas of the 
bowel than are apparent at the tune of 
inspection The colon is thin walled and 
does not hold sutures as well as other 
parts of the gastrointestinal tract The 
method most successfully used for treating 
severe colon wounds should be restated 
today since this method is apt to be for 
gotten by a generation of surgeons used 
to extensive colon surgery m an era of 
bowel preparation 3nd antibiotics 
> Sma ll cecal wounds ma y bel sutu red jmd 
bypassed b y lleotransv erse colostomy or_a 
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cecos tomy may be performed Cccostomv 
or exte riorization of th e con L m\«: tr.fr 
discouraged inasmuch as it is functionally 
much t he same as a njleostom v an anath 
ema in war surger y, with excoriating dis 
charges and a requirement for assiduous 
attention to fluid and electrolyte balance 
and nutrition 

In e\tensi\ e wounding of the ctcum 
resecti on and end to end lie ocolostom v 
sho uld he performed The right and left 
colons may be mobilized medially by in 
cising the lateral avascular pcntoneal re 
•lections These should be mobilized in 
this manner in order to exteriorize colon 
wounds The hepatic and splenic flexures 
must also be taken down in order to ex 
terrorize in such a way that all openings 
will discharge externally and to insure 
mat there is no tendency of the bowel to 
retract beyond the cutaneous margin 
Wounds of the rectum and descending 
colon that have been primarily sutured or 
anastomosed must be protected by a proxi 
ma ecal diversion This may be simply 
pe ormed by fashioning a loop colostomy 
i t u lmattached to ‘he skin The loop 
s held up without tension over two glass 
rods or rubber tubes as desenbed by 
angensteen This is easily achieved when 
a transverse colostomy is being performed 
u is more difficult when an attempt is 
cing made to bring a sigmoid loop 
rough a left lower quadrant gridiron in 
emon & 

It may be expedient to perform a spur 
° os,om y after resection of an extended 
e gment of colon because of vascular in 
57* ex ‘cnsive wounding The ends 
. ^ brought out through separate 
ski " ounds ar| d held clamped above the 
j m ,n a ^ ax fashion without mesenteric 
rag m order to prevent retraction when 
oe clamp i s removed in 24 to 48 hours 
.» co!os,orn y has an advantage in 
cath ^ Can ' en,ed immediately by 
eter or if necessary for decompres 
on it can be opened by incision sooner 
r i , * o{ entr > or exit even though 
debrided should not be used for purposes 
colostomy or drains 

We must quote Ogilvie on the exten 


orization of colon injuries# 
had repeatedly advocated / 
ning of World War II a/ 
haps the greatest single fdcxw^^ 
improved results in colon injuries'^ 
conflict The principle that all damaged' 
parts of the large intestine must be ex 
eluded until the process of repair is 
complete applies to all injuries even sus 
peeled ones and to all parts of the large 
bowel and particularly to the extrapen 
toneal portion of the rectum The follow 
ing two cases are illustrative 

Case 257 Suture of retroperitoneal tear of 
the descending colon with drainage of the 
retroperitoneal space Sulfamlarmde powder 
mtraperitoneally Later a fecal fistula devel 
oped and the patient died on the ninth day 
Autopsy showed the wound of the colon to 
be broken down over a large area fecal 
matter lying free in the retroperitoneal tissues 
m Id general peritonitis Comment by the 
surgeon Suture alone with local drainage 
seemed adequate a proximal colostomy 
should have been done 

Case 323 GSW buttock Operated upon 44 
hours after injury On laparotomy the termi 
nal ileum and ascending colon were only 
bruised but not perforated Retroperitoneal 
hematoma drained Patient collapsed and d ed 
on the fifth day At autopsy a small recent 
perforation on the ascending colon was found 
Exteriorization would have saved th s patient * 


During World War II Gordon Taylor 
indicated that perhaps the experienced 
surgeon should be permitted to treat a 
patient with colon wounding according to 
his own estimate of the best treatment 
for that individual rather than to be 
bound by directive Gordon Taylor Fru 
chaud Burbank Imes Tucker and Fey 
Grattan Creech and DeBakey and most 
recently Puestow and Gillesby, as well as 
many others have pleaded for the dis 
criminate closure of or resection and anas 
tomosts of in traperi toneal colon wounds 
without proximal colostomy 

Pontius Creech and DeBakey recently 
presented their experience with 122 con 
* From Surgery Gynecology & Obstetr cs 
78 725 1944 By permission of Surgery Gy ne 
cology (3 Obstetrics 
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secutive cases from Houston, Texas The 
results indicated to them that the majority 
of colonic injuries encountered in civilian 
practice may be treated by primary repair 
Of 119 patients who survived operation, 
83 were treated by primary repair and 36 
by a two stage procedure The mortality in 
the entire scries was 15 6 per cent, being 
three times greater for a two stage pro 
cedure than for the primary repair This 
might seem paradoxical in view of war 
time experience, if it were not for the 
fact that wounds of the colon were closed 
primarily only when the surgeons felt this 
was a reasonable thing to do Exterioriza- 
tion proximal colostomy, or both were 
undertaken when (1) there was extensive 
fecal contamination, (2) when there was 
complete destruction of a segment of 
bowel and (3) when there were injuries 
to the rectum 

The economic factor weighs heavily in 
civilian practice and it should be noted 
that the average hospital stay of those 
injured patients with primary closure 
without colostomy was 13 days as com 
pared to 37 days for those with two stage 
procedures The time lag in this series was 
less than six hours in 97 per cent of the 
cases and the majority of this time was 
consumed m resuscitative effort 

Grattan in his experience in the 1952- 
53 Mau Mau uprising tn Kenya reported 
a 22 3 per cent mortality rate for eight 
large gut and one rectal perforation (four 
of these were mu Iti visceral two with as 
sociated lung injury) He emphasized the 
time lag factor stating that most of the 
injured were admitted for treatment within 
two to three hours after wounding AH 
the injuries treated were inflicted by gun 
shot Careful interrupted suturing of 
colonic lacerations in two layers or re 
section with colostomy (in only one case) 
was the treatment rendered in this group 
Penicillin and streptomycin cover was 
used Where injury was extrapcntoneal 
drains were placed His case 7490 is re- 
markable 

Case 749 A very shocked pat ent with obvi 
om intra peritoneal hemorrhage Admitted 14 
July d id arged 17 August Immediate la pa 


rotomy showed a large tear of the splenic 
flexure of the colon, two large holes in the 
jejunum, a perforation in the mesentery of 
the sigmoid colon, and retropentoneally, the 
lacerated upper pole of the left kidney The 
tears m the large and small gut were repaired 
with interrupted cotton, the sigmoid mesen 
tcry closed the left kidney removed and the 
peritoneum closed three pints of fecal con 
laminated in tra peritoneal blood were retrans 
fused to the patient after filtering through 12 
thicknesses of gauze during the operation No 
colostomy was performed Recovery, unevent 
ful except for some mild abdominal disten 
lion on the first few days Culture of the 
contaminated blood showed cobform and 
other organisms * 

In general, we stand by the time tested 
principles of Ogilv ie and Churchill Taylor 
and Thompson elaborated upon these 
principles, and we are m complete 
agreement with their position We would 
Te emphasize that exteriorization and dt 
version of the fecal stream are principles 
to be practiced (1) when dealing with 
severe gunshot wounds, (2) in a less well 
controlled situation than exists when deal 
ing with a solitary patient in a stationary 
hospital in peacetime (3) when the sur 
gcon s time is necessarily divided among 
many different patients (4) when close 
observation of the patient is not possible 

(5) when antibiotics are not available 

(6) when there has been injury to an un 
prepared bowel, or (7) when the time lag 
exceeds three hours 

The foregoing trenchant remarks might 
be modified to the extent that there may 
be an individual patient in whom repair of 
a severely lacerated colon is less traumatic 
and less time consuming than mobihza 
tion of the segment for exteriorization 
would be One might also get away 
with primary closure of colon wounds in 
the three hour to six hour time period but 
this is generally not advisable The doctor 
takes the chance and the patient the nsk 
Undoubtedly there are many other pa 
tients beyond the six hour time limit m 

* By permission of author and publisher from 
F Grattan Best J Surg 43 279 1955 John 
VVr gilt 4 Son* Ltd pub! sher 
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whom healing without complication will 
be accomplished following primary suture 
but in such rare instances there should be 
definite contraindications against colos 
tomy as well as indications for the per 
formance of primary closure 


suture Repair should be made with cat 
gut suture If upon abdominal explora 
tion discoveries are made that would 
usually warrant nephrectomy the pres 
ence of a second kidney should be estab 
lished before the procedure is undertaken 


Extrapentoneal Rectum 

Wounds of the extrapentoneal rectum 
should be closed if at all possible This 
closure is accomplished best from the pos 
enor approach The fascia propria must 
be incised and drained and if done from 
is approach, it can be accomplished 
wth utmost facility Fecal drainage into 
he retro peritoneal sacra! hollow must be 
prevented by a complete diversion of the 
ecal stream by proximal colostomy 

Buttocks 

Extensive wounds of the buttocks should 
be debrided initially, and even though it 
as been ascertained by the surgeon that 
ere is no rectal or colon damage a 
proximal divertmg C olostom> should be 


Eidney 


Ureter 

Injury to the ureter is frequently over 
looked The incidence of injury is rare 
and solitary injury is exceedingly so The 
injured ureter is best repaired over a 
splint a regular ureteral catheter passed 
through the proximal end into the renal 
pelvis and into the distal end This should 
he free in the bladder and be removed at 
a later date via the cystoscope The ureter 
may also be repaired over a T tube with 
the end of the tube brought out through 
the flank In dire emergency both ends 
may be catheterized in situ and the cathe 
ters brought out through the flank This 
maneuver will prevent the urine from 
being discharged directly into the abdom 
inal cavity and will serve as a guide to 
the surgeons responsible for reconstruc 
tion Catgut suture material should be 
used to repair the ureter 


Bladder 

The urinary bladder when damaged 
may be repaired by simple catgut suture 
through full thickness avoiding the mu 
cosa if possible A suprapubic cystostomy 
k 1{ j lu connrm the presence of two should accompany repair and soft rub- 

a ln a P a, ient in whom renal dam ber drains should be placed in the penvesi 
to b *j US P ecte ^ When the kidney is found cal openings and into the space of Retzius 
wheth ama S e d at the time of exploration The bladder may be wounded extrapen 
e flort e ? r r° USly sus P ecte ^ or not every toneally m which case it may be sutured 
or r ° U t * Be made to conserve this from below at the time of associated 
anc j 1 ma y be cleaned reapproximated rectal repair or a postenor wall rent may 

jj , The perirenal space should be sutured from the inside through the 

a ge rr t ^ ir0u ^ 1 *^ e A an k Severe dam opened bladder tt ith regard to the supra 
nenh rena ' P et ^ lc ^ e may necessitate pubic cystostomy a Foley de Pezzer or 
ren rectom y Early repair of a damaged Malecot catheter should be placed as high 
t lm a | ,s ma y Be performed at the same in the fundus of the bladder as possible 
age^f lr ° storn } ,s done External drain and brought up straight through the 
IS ° a perforated kidney may be all that wound well away from the symphysis 
to essar ^ But an effort should be made pubis This procedure av oids pressure on 

° tain hemostasis by packing or by the pubic bone and subsequent penostitis 


anti Cna i lnjunes should be treated expect 
y u possible with every effort being 
a e to conserve the kidney If time and 
6 condition of the patient permit ex 
$ e ory urography should be done before 
*° ^ eterTnme mnal function status 
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bladder and urethra 1 " ha°c"S mi'er” be, " S rK >W ,r °' I1 “ ,tt<1 

nipted a Folcj catheter must be passed ,J ? b ' su,,,rcd blunt needle 

through the urethra and into the bladder r d C ° 1rSC SU ‘ UrC ,nalcnal ,,ed mer Grl 
The bag should be mllated and the „eek ,7 7 ° mcma ' ^ 
of the bladder pulled do™ A sunnnuh.e I, i “ a PP arcnl 'hat sessels to the liter 
cystostomy should be performed whenever ,' C beCn injurcd and reconstruction b> 
the bladder has been wounded swturc is not possible the vessels should 

then be ligated Whether these xessels are 
Ovaries and Tubes reconstructed or ligated patients xvho 

J 1 * 1 '® ' ,vcr injury or damage to a major 
If possible the ox arics and tubes should “ranch the hepatic artery should be 
be preserved in the young female Only f,ncn a hroad spcctnim antibiotic Chlor 
simple reparative processes should there tctrac > c hnc has been most effective We 
lore be resorted to When more elaborate T" d dl5coura £ c packing Gelfoam mus 
plastic repair is indicated there are gen C,C s,amps and particularly, gauze pack 
erally other wounds that would dissuade ,nS ,n, ° thc ,ncr since such matenals 
one from this time consuming type of ^ ontr, hote to intrahcpatic abscess cyst 
P r0Cedure formation and secondary hemorrhage A 

sott rubber drain placed into liver sub 
s,ance 15 Preferred It is imperative that 
The n feme — ~ l i a vvound s of the liver be drained with 

tmued “ - T y b^'bc iouicc of con mBnmt large w]dc sof , p e „ ros ,. draIn! 

gencmllv bf cS I™? ca " e" ‘ io "’ e ol ,he '“cr ,he sub 

r aK) 

Liver hemorrhage associated with liver 

also Wh ' le , frc ^ ucn,I > self controlled h 
T he liver is one of the most frequently hemorrk ° * * e most com inon sources of 
injured organs within the abdomen and tinued , an ?° ni > parents who have con 
is the most frequently injured of all the patiem * abdon,lnal bleeding These 
solid viscera Most liver wounds if unas blood pphTi f cc f‘' lrc a great amount of 
sociated with other injury can be treated mtranenf * i ?■ JS not read| ty available 
expectantly This means that the patiem be mwed wTk k t CVCn ,hou S h “ ma y 
who is thought to have only a liver wound m f isior, r , bl,e ls sa ‘'sfactory for re 
may be observed for a little longer than if Penetrat ”” pr ° pcr fiI, enng 
he were known to have a perforated hoi sociated w,#K S Jk" ° f tI,e ,ner are as 
low viscus of thc s . hl "h ‘ncidence of wounds 

Madding has shown that only about diaphragm and 1 part,cuIarI > of the 
1 m 10 injured patients will show persist injuries must be Unj ’ S f ?^ ese additional 
ent bleeding from the liver at the time of and wounds of th'rti searchcd for 
celiotomy Tins also means that conserva on ibe left side 

tive methods may be employed in stopping herniation of abdomi I * ed lo P rev «i* 
liver hemorrhage Mere pressure will gen chest cavity Wound f C ? ments m,c> the 
erally suffice Fractured fragments of the the liver whether th ^ < le barc area °f 
liver should be removed When possible phragm 

the intrahcpatic bile ducts and vessels on the diaphragm is repai^d f whether 
the margin of the fractured segment quemly accompanied b ^ are fre 
should be ligated separately xs is done in pleural effusion A bihar/ 1* b '* e f,n £ ed 
resection of the liver Moderately sized is a fairly frequent consequ^c^f < ‘ fr ' ,, ' on 
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ing of the pleura! cavity diaphragm and 
liver 

Spleen 

In penetrating wounds of the abdomen 
the spleen may be ruptured by contusion 
or it may actually be penetrated by the 
missile or the weapon There is a high 
incidence of injury to the splenic flexure 
of the colon pancreas stomach dia 
phragm and left pleura and a not rnfre 
quent concomitant injury to the liver A 
wounded or bruised spleen must be re 
moved inasmuch as delated rupture of 
the injured spleen is apt to occur The 
hemorrhage from the torn spleen may be 
massive Wherever possible the injured 
spleen should be removed after the fashion 
of Dunphy This is done by incising the 
posterior peritoneal reflection in the fused 
henorenal ligament and b> bringing the 
spleen up into the abdominal wound The 
hilum is then approached from behind 
better to protect the tail of the pancreas 
and the greater curvature of the stomach 
If it is thought that the pancreas has been 
damaged during splenectomy it is impera 
tive that a drain be placed down to this 
area 

Pancreas 

In perforating abdominal wounds 
trauma to the pancreas may be direct or 
indirect Direct trauma is certainly rare 
and is almost always associated with 
wounding of other organs Pancreatic 
wounds are lethal for essentially the same 
reason as are duodenal wounds Pancreatic 
ferments which are released almost in 
variably cause severe chemical peritonitis 
Such a response may be at least initially 
confined to the lesser peritoneal sac and 
may lead to delayed diagnostic difficulties 
Characteristic pancreatic wounding in 
which severe damage to that organ results 
is a secondary pancreatitis This may be 
acute and 1 emorrhagic or it may appear 
at a later date as chronic pancreatitis cyst 
or pseudocyst of the pancreas The pan 
creas is well supplied with blood in addi 
non to its intrinsic supply there is the 


proximity of this organ to major vascular 
structures such as the aorta the vena 
cava and the splenic artery and vein the 
inferior mesenteric vein and the superior 
mesenteric artery and vein It is this par 
ticular anatomical situation that makes the 
mortality rate high 

Pancreatic parenchyma holds sutures 
poorly The capsule must be utilwed for 
suturing and nonabsorbable suture ma 
terial is advocated Wounds of the head of 
the pancreas are almost invariably fatal 
In such cases it is wise to attempt to 
suture only the capsule or to control hem 
orrhage by deep suturing Penrose drains 
should be placed in the same manner as 
they are for biliary tract surgery Sump 
drams can be used to good advantage on 
both sides of the abdomen near the head 
and tail of the pancreas 

Pancreatic tail and body lesions are best 
treated by resection of the affected part 
together with splenectomy Bilateral flank 
drainage should be established More com 
mon complications of pancreatic wound 
ing are pancreatic abscess pancreatic 
fistulas and the formation of pseudocysts 
External pancreatic fistulas should be 
treated conservatively in the hope that 
the fistula will close Continuous suction 
usually permits closure within the course 
of several weeks Great difficulty is experi 
enced with autolysis of tissue with excori 
ation of skin and with maintenance of 
adequate fluid balance If the fistula is still 
unremitting after several months of anti 
biotic protection it may be excised or lm 
planted in the jejunum Pseudocysts are 
best treated by internal drainage and ab 
scesses are treated with antibiotics and 
surgical drainage followed by aspiration 
of the drainage tract Diabetes may be an 
other late manifestation of severe pan 
creatic wounding 

Adrenal Glands 

The adrenal glands fortunately are 
placed bilaterally with the spinal column 
intervening If one adrenal is damaged 
bleeding can be controlled bv packing 
and no functional loss will be observed 
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Wlien the adrenal gland ij in, oiled in 
penetrating wounds of the abdomen there 
frequently is damage to the great sessels, 
with early mortality or associated injury to 
the duodenum or the kidneys 

Great Vessels 

Any damage to the abdominal aorta is 
almost uniformly fatal When damage has 
not produced injury to all coats of the 
aorta, aneurysms or arteriovenous fistula 
formation may be a late manifestation If 
there has been severe damage to die in- 
fenor vena cava or portal vein, fatal and 
rapid hemorrhage is likely to ensue Some 
injuries of the vena cava, however, tam- 
ponade themselves by formation of a ret- 
roperitoneal hematoma Suture repair of 
the injured vessels is advocated over liga- 
tion when such rare cases are discovered 
Massive bleeding has generally ceased by 
the time of celiotomy, and is not apt to 
recur until the hematoma is disturbed 

btarzl et al have reported their expen 
ences with vena caval injuries They sug 
gest that when a retroperitoneal hematoma 
is discovered in the proximity of the great 
vessels, a methodical program for ex- 

fhn M°k ° f the retr °P erl ‘°neal space 
should be accomplished before the hema 
toma is manipulated This should include 
procurement of a large quantity of blood, 
adjustment of lighting, preparation of nec- 
essary vascular instruments, and planned 
wide exposure 

For aval at „ ^ 
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ABDOWINAL SURGERY 
POSTOPERATIVE MANAGEMENT 
Movement and Handling of Palients 

Rarely does postoperative management 
for these patients vary from the ordinary 
postoperative care administered on well- 
run recovery wards After return to the 
recovery ward from the operating room, 
the patient must be handled as gently as 
he has been throughout the entire period 
of management Those who have been 
severely wounded and who have under 
gone laparotomy are subject to acute loss 
of vascular tone and to profound shock 
upon slight provocation Shock at this 
stage of management is often the result of 
rough handling or movement A patient m 
this condition should not be transported 
before 8 to 10 days after operation Less 
seriously wounded patients who have had 
a laparotomy may be ambulatory earl) 
and transported sooner 


Gastric Decompression 

The nasogastric tube should be checked 
frequently to assure its proper function in 
maintaining gastric decompression A satis- 
factory suction device can be improvised 
with two liter bottles, stoppers, and glass 
tubing, or simple siphonage may be used 
For man) years, Matas found the latter 
practice to be reasonably successful While 
many modem suction machines are dis- 
tinct improvements over the makeshift 
suction apparatus or simple siphonage, the 
importance of gastric decompression in the 
early management of the problems under 
consideration is to be emphasized, and 
any available method that will insure con 
slant decompression must be used 
If unchecked, gastric dilatation may be 
great enough to perpetuate shock by reflex 
neurogenic mechanisms or direct mcchan 
ical pressure It may also embarrass respi 
rations, or cause breakdown and leakage 
of a gastric suture line 
Tlie nasogastric suction is discontinued 
upon failure to recover anything but a 
clear aspirate, and upon resumption of 
normal intestinal activity as manifested 
by good bowel sounds, passage of gas from 
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rectum or colostomy or actual passage of biotic the dosage, and the duration of 
stool This generally is possible by the treatment 
second or third da> 


Intravenous Alimentation 

Intravenous alimentation is necessary 
until intestinal activity has been resumed 
but supplemental intravenous feedings 
may be carried on for a few additional 
days The daily fluid intake should be 
gauged to approximately 3 000 cc It is 
better however if this is based upon 
measured losses of unne gastric suction 
and enteric discharges Fluid and elec 
trolyte balance can be maintained In the 
immediate postoperative period it will be 
impossible to maintain adequate caloric 
intake and nitrogen balance A reasonably 
healthy person however even though he 
may be seriously injured will if well 
handled and particularly if he is young 
be able to withstand this temporary pm a 
tion and will recover 

Saline solution should be used to re 
place measured gastric losses If enteric 
losses are indicated potassium may have 
to be given but salt and particularly po 
tassium should be given with caution to a 
severely wounded person since he may be 
a candidate for renal shutdown between 
the second and eighth postoperative day 

The hourly urinary output must be 
carefully measured in the critically 
wounded person and maintained at hourly 
levels of at least 20 cc In two or three 
days if the patient appears to be recover 
mg well and there is no reason why he 
should not be able to void with ease the 
indwelling catheter may be removed 

Antibiotic Coverage 

Antibiotic coverage should be employed 
At present the broad spectrum antibiotics 
such as tetracycline hydrochloride appear 
to be most useful penicillin and strepto 
mycin in combination are still effective 
agents in preventing peritonitis in most 
instances of abdominal wounding The 
usual safeguards and management of anti 
biotic therapy apply as to the type of anti 


Nursing Care 

Proper nursing care for colostomy and 
fistula discharges must be afforded to pro 
tect the patient s skin and to preserve a 
pleasant atmosphere particularly in con 
ditions of crowding A dean and orderly 
recovery area for these patients is con 
ducive to their feeling of well being and to 
a good mental attitude for recovery 

Drams should be shortened generally on 
the fourth to sixth day and removed al 
together by the seventh This permits a 
tract to be established that will function 
if necessary and gradually close when the 
need no longer exists 

Skin sutures should be removed in 7 
to 10 days if the healing has progressed 
well If wound inflammation is present 
sutures may be removed sooner but if at 
all possible this should be done before the 
patients transport Wire retention sutures 
may be allowed to remain as long as 
deemed necessary usually for 10 days to 
4 weeks and even in the presence of sup 
puration 

Delayed primary wound closure must be 
accomplished some tune between the 
fourth and tenth days Under any cir 
cumstances this closure is best done with 
stainless steel wire sutures but the use of 
stainless steel wire is especially desirable 
if the patient is to be transferred to an 
other hospital for recuperation or recon 
structive surgery 

The patient s open wounds should be 
dressed in a sterile manner at all times 
to prevent external contamination and 
secondary infection 

MASS CASUALTIES 

Because of the great skill and amount 
of time required to observe prepare and 
operate upon persons receiving abdominal 
wounds in a mass casualty situation there 
must be a deviation from the priority con 
cept as normally applied to abdominal 
wounding The person wounded in the 
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abdomen tn such circumstances must al 
most invariably be set aside m order tliat 
necessary treatment for a greater num- 
ber of sufferers can be undertaken When 
a decision is made for operation upon a 
patient with this type of wound however, 
under no circumstances should such an 
operation be hapha7ard or devoid of any 
of the compelling thoroughness that should 
charactcnre every abdominal exploration 
nor should insufficient postoperative man 
agement be permitted 

All positive steps for the care of those 
patients should be instituted and carried 
out ux the hope that outside surgical as 
sistance will arrive or that the case load 
will be cleared and thus permit a return 
to treatment priorities acceptable under 
normal circumstances 

Abdominally wounded patients await 
ing normal priority care in a mass casualty 
situation should be given antibiotics pref 
erably by injection A nasogastric tube 
should be placed to act as a siphon and 
attached to a suction device whenever 
available Small intravenous dosages of 
morphia may be administered to control 
pain Intravenous barbiturates should be 
used to allay apprehension when neces 
sary Feeding should be by the intravenous 
route and water may be given m small 
sips merely to keep the mouth moist 

CONCLUSIONS 

In the treatment of penetrating abdom 
inal wounds the factor of the severity of 
the injury itself is the most important 
from the standpoint of survival Subfac 
tors involved in this concept are (t) the 
type of agent responsible for wounding 
(2) specific organ or organs involved (pa 
tients with great vessel injuries rarely sut 
vise to come to operation) and (3) the 
multiplicity factor as it applies to multiple 
abdominal organs and to associated in 
juries In general there is an arithmetical 
increase in mortality corresponding with 
the increased number of organs involved 
Tins also holds trv e for associated injuries 
that is extra abdominal injuries in con 
junction with abdominal wounds Patients 


with severe associated wounds but with re! 
ativcly minor abdominal wounds arc sta 
tistically m as great jeopardy as when the 
reverse is true From the statistical stand 
point of survival, every wound compounds 
the importance of another 
Time lag is the second most important 
factor related to mortality from abdominal 
wounds It js immediately apparent from 
a review of the thousands of cases of 
abdominal wounding presented in the 
literature that with rare exception pa 
tients dying within 24 hours of wounding 
do so from acute hemorrhage Those who 
die within 48 hours from hypovolemic 
shock (acute persistent delayed or un 
corrected hemorrhage) as w ell as the ma 
jority who die after three days do so from 
the infection generally peritonitis The 
early use of antibiotics has reduced the 
number of infections 
A change has been witnessed m the 
concept of time lag Initially its impor 
tancc was reali7cd as the time from injury 
to surgery Now its importance is reck 
oned m the time between wounding and 
the institution of resuscitatne measures 
that may include surgery and do include 
attention to the whole wound and the 
whole body The factor of time lag is the 
basis of the concept of forward surgery for 
the severely wounded It is the basis for 
reduced mortality figures from civil in 
stitutions where a large volume of surgery 
for trauma is practiced 

The importance of the time factor as it 
relates to survival cannot be measured in 
terms of hours alone for an obvious corol 
lary exists in the salvage by early resuscita 
tion of the increased numbers of patients 
who would otherwise die The corollary is 
a balancing factor in the opposite direc 
tion The mortality figures indeed will 
even show an increase as earlier resuscita 
tive efforts are made This is especially 
true in the group of patients with exten 
sue wounds who require operation as part 
of resuscitation in order to control con 
turning hemorrhage If the patients in this 
category had not been brought to the 
en ergency room or to the forward sur 
gieal hospital they uould have succumbed 
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to the se\erit) of the wound and would 
not weigh m the final operative statistics 
Resuscitation and diagnosis should pro- 
ceed concomitantly 

Reasonable suspicion that a penetrating 
wound of the abdomen exists is indica- 
tion for exploratory laparotomy 
Every operation must be thorough and 
precise, hidden visceral lesions in the ret- 
roperitoneal areas must not be over- 
looked Each operation must proceed 
according to a preconceived plan, to as- 
sure attention to all possible sites of 
wounding 

The safest treatment for colon wound- 
ing is that of closure with proximal diver- 
sion of the fecal stream by colostomy or 
by exteriorization of the wound 
Postoperative management must be 
given as much attention as is given to the 
phases of resuscitation, diagnosis, and 
operation 
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longer intervals and then the vomiting 
becomes projectile In the final stages, the 
stomach becomes flabby and atonic and 
projectile vomiting ceases, being replaced 
by the effortless overflow of gastric con- 
tent Blood or bile is rarely seen in the 
vomitus The attacks of vomiting are not 
preceded or accompanied by pain, but 
constipation is very common,. 

Diagnosis 

Four fifths of the patients are males, 
generally ranging from four to six weeks 
of age Some degree of dchy dration is 
manifest clinically Signs of weight loss, 
shrinking of skin, sunken appearance of 
the eyes, and a decrease of subcutaneous 
fat are more characteristic of the ad- 
vanced stages of the disease 

When the abdomen is examined, it will 
be seen that the upper half is bulging and 
domelike, while the lower half is empty 
and flaccid. Visible waves of peristalsis 
will be observed in most cases, these 
waves will outline the position of the 
stomach, and the pomt where they dis- 
appear will indicate the position of the 
pylorus. The visible peristalsis is specially 
marked after a feeding or after stimulat 
mg the skin over the upper part of the 
abdomen 

The tumor may be discovered by care- 
ful and repeated abdominal palpation m 
95 to 100 per cent of cases The examiner 
should be careful not to confuse the lower 
pole of the right kidney with the tumor. 

Differential Diagnosis 

Pylorospasm must be distinguished from 
pyloric stenosis In the former condition, 
medical treatment generally elicits a 
quick resjionse and no palpable tumor is 
present. In cases of congenital duodenal 
atresia and malrotation of the colon, the 
agent of obstruction is present at birth 
and the infant begins vomiting shortly 
thereafter Bile is usually noted in the 
vomitus and again no tumor is palpable 

Intracranial injury, hemorrhage from 
birth trauma, and hemorrhagic disease 
arc frequent causes of vomiting and must 
be considered in the differentia! diagnosis. 


Chalasia of the cardia is associated with 
persistent vomiting but lacks the other 
signs of pyloric stenosis, tins condition can 
be differentiated from pylonc stenosis by 
roentgenologic examination 

A poor feeding program can induce 
vomiting with clinical symptoms and signs 
that often simulate those of pylonc 
stenosis 

Since the signs and symptoms of pylonc 
stenosis are sufficiently well defined to 
establish conclusively the proper diagno- 
sis, roentgenologic examination is not 
necessary in the av erage case In the 
atypical case or when the physical find- 
ings are inconclusive, however, it is best 
to obtain additional information by roent 
genologic study These findings include 
(1) an enlarged stomach with a rounded 
end, (2) greatly increased gastric penstal 
sis, (3) passage of the banum to the 
pylorus but escape of only tiny amounts 
into the duodenum, (4) an elongated and 
greatly narrowed, threadlike pylonc Iu 
men, and (5) abnormal retention of 
banum in the stomach 

Treatment 

To obtain good surgical results and low 
mortality rates, it is essential that pre- 
operative support be given to babies who 
are dehydrated or in whom poor electro- 
lyte balance is present Attention must be 
directed toward the treatment of ketosis 
and replacement of body fluids, electro- 
lytes, and carbohydrate stores. As long as 
three to four days should be spent in pre- 
paring these patients carefully Such cases 
do not constitute surgical emergencies and 
operation should not be performed with- 
out due preparation 

In 1912 Ramstcdt described the opera 
tion that is now universally employed in 
the treatment of py lone stenosis in infants 
Tins procedure consists of splitting the 
hypertrophied circular muscle in its long! 
tudinal axis but not incising the mucosa. 
The mucosa is allowed to pout out into 
the slit in the muscle N T o attempt is made 
to cover over the muscular defect. 

The greatest danger in this operation is 
tlie possibility of perforating the mucosa, 
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this accident generally occurs at the duo- 
denal end of the pylorus Any small open 
ing can be closed with one or two mucosal 
inverting sutures It is a good practice to 
tie a wad of omentum into these sutures 
to help seal any subsequent leak 

The postoperative tolerance of these 
patients for feedings vanes considerably 
It is important that the amount of each 
feeding be kept reasonably small Oc- 
casional vomiting may occur for a few 
days after operation, but this gradually 
subsides Supplemental parenteral fluids 
are usually given dunng the first 48 
hours 

Results 

A review of the surgical results at the 
Children’s Hospital in Boston from 1946 
to 1952 shows that 642 infants were 
treated with a 0 7 per cent mortality from 
all causes For babies who had only py 
lone stenosis (and no other abnormality) 
the mortality was 0 3 per cent 

PaUents who have recovered from the 
operative procedures have had excellent 
and lasting relief of symptoms Some of 
these individuals have had follow ups 
lasting well into adult life without de 
v eloping any subsequent gastric disability 

Gastnc Diverticula 

Gastric diverticula are rounded pouch- 
shaped, or saclike protrusion ✓ from the 
stomach They may be true diverticula or 
false diverticula that are caused by in 
tnnsic lesions of the gastric wall such as 
peptic ulcer and neoplasms The true 
diverticula are probably congenital and 
all the layers of the gastnc wall are pres- 
ent in the pouch 

Etiology 

These diverticula have been found in 
patients of all ages, but most have been 
discovered m those ranging from 30 to 60 
years Some authors feel that true diver- 
ticula are caused by malformation or ar- 
rested development dunng fetal life 
There is no convincing evidence that 
organic disease is a causative factor 


Pathology 

Gastnc diverticula occur most often in 
the region of the cardia, close to the eso 
phageal opening on the lesser curvature. 
The sites next in order of frequency are 
the anterior wall, the pyloric region, and 
the posterior wall of the stomach Size 
and shape vary from 1 to 6 cm at the 
point of greatest diameter The diameter 
of the opening varies considerably and 
this bears an important relationship to the 
presence or absence of symptoms and to 
the ability to visualize the lesions by x ray 

Signs and Symptoms 
True diverticula may cause no symp- 
toms although in some instances when the 
pouch has failed to empty normally, epi 
gastnc fullness and distress flatulent dys 
pepsia, and gnawing pain have resulted 
In rare instances the local stasis is fol- 
lowed by diverticulitis and peridiverticu- 
litis, when this occurs, the pain is 
accentuated Ulceration of the mucous 
membrane of the sac may likewise pro 
ducc pain, but this is uncommon 

Diagnosis 

Gastric diverticula present no typical 
clinical picture and they can be diagnosed 
only by means of roentgenologic examina- 
tion, gastroscopy, or operation 
Diverticula are frequently found in as- 
sociation with some other symptom pro- 
ducing lesion Those that arise from the 
anterior or posterior wall may be easily 
overlooked on routine roentgenologic 
studies The commonest mistake in in- 
terpretation is to confuse the diverticu 
lum with a large, penetrating ulcer 
Diverticula however, usually occur in 
those portions of the stomach where ulcers 
are rarely seen that is, the cardia, the 
fundus, and along the greater curvature 
Gastroscopy may help in diagnosis 
Tracey doubts the value of the pro- 
cedure in the diagnosis of gastric divcr- 
Ucula, and gives an explicit warning about 
the possibility of perforating a diverticu- 
lum with a wide opening in the cardial 
region, which is rather inaccessible to the 
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gastroscope Tanner, on the other hand, 
notes that diverticula can usually be dif- 
ferentiated from penetrating ulcer by 
gastroscopic examination 
T reatment 

When diverticula causing no distress 
and not associated with any concomitant 
gastric lesion are discovered incidentally 
on roentgenological examination, opera 
Uon should not be performed Medical 
treatment is advised for those patients 
who have only mild symptoms Operation 
is advised (1) when symptoms are severe 
and when medical therapy fails to control 
them (2) when complications such as 
perforation or hemorrhage have occurred, 
(3) when the diagnosis is uncertain and 
the presence of malignant disease cannot 
be excluded, (4) when an associated 
lesion (gastric ulcer) is present, (5) in 
cases of prepyloric diverticula, and (6) 
when the pedicle is narrow and the 
fundus of the diverticulum is large, in 
which case diverticulitis is likely to de 
velop 

The best approach to diverticula of the 
cardia is that devised by Walters This 
consists of dividing the gastrosplenic 
omentum and turning the fundus upward 
and inward When the stomach is fully 
rotated, the 53 c will readily come into 
view and after the neck is c-vposed by 
gauze dissection it will be seen to arise 
from the posterior wall of ihe stomach 
close to the cardiac onficc Lesions in this 
location can best be approached by ihe 
transthoracic route 

In some instances, especially when tile 
sac appears to be somewhat inaccessible, 
it may be wise merely to invert it rather 
than excise it Diverticula of the greater 
curvature should be remosed by V exci- 
sion of the diverticulum and adjacent 
gavtnc svalj Diver ucula of ihe pyloric 
region or diverticula with an associated 
gastric lesion arc best handled by the per- 
formance of subtotal gastrectomy 

Ilrtuln 

Ihe immediate and late results of ex- 
cision of gastric divert Krula are highly 


satisfactory In a senes of 114 planned 
procedures reported by Palmer, simple 
amputation was carried out in 86 in- 
stances, invagination in 12, and subtotal 
gastric resection in 16 

VOLVULUS 

Volvulus of the stomach was first de- 
senbed by Bern in 1866 and has been 
recognized with increasing frequency since 
Rosselet and Gilbert reported the first 
case observed roentgenographically ui 
1922 It is probable that this condition 
occurs even more commonly than the 
literature would indicate 

Ftiology 

The topographic classification of von 
Haberer and the etiologic classification of 
Payer are useful in establishing the cause 
and nature of the volvulus in any given 
case 

I T>pe 

A Organoaxial rotation of the 
stomach upward around the 
long axis of the stomach (that 
is, around the coronal plane) 

1 Supracolic 

2 Infracohc 

B Mcsentcroaxial rotation of the 
stomach from right to left or 
left to right around the long 
axis of the gastrohcpatic omen- 
tum 

II Extent 

A Total the whole stomach ex 
cept the diaphragmatic attach- 
ment is rotated 

I) Partial the rotation is limited 
to a segment of the stomach, 
usually the pylonc end 

III Direction 

A Anterior the rotating part 

passes forward 

8 Posterior the rotating part 

passes backward 

IV Etiology 

A Secondary to disease in the 
stomach or adjoining organs 
(Payer) 
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1 Hernia or eventration of the 
diaphragm 

2 Tumors of the stomach 

3 Inflammatory process 

4 Peptic ulcer and/or hour- 
glass stomach 

5 Postoperative conditions 

6 Displacement by neighbor 
ing organs including the 
gravid uterus 

B Idiopathic 
V Severity 

A Acute presenting the picture 
of an acute abdominal condi- 
tion 

B Chrome asymptomatic, or 
causing constant or recurrent 
milder symptoms 

Many cases of gastric volvulus are as 
sociated with a pronounced degree of 
gastroptosis combined with congenital 
lengthening of the gastrohepatic omentum 
and gastrocolic ligament Normally, the 
gastrophrenic and gastrolienal ligaments 
are sufficiently firm and strong in their 
normal positions that they serve to anchor 
and support the upper portion of the 
fundus of the stomach, as well as the 
splenic flexure of the colon, in such a 
position as to prevent extreme torsion It 
would appear that any factor precipi 
tating volvulus must include laxness of 
these structures The etiologic relationship 
of the colon should be investigated in all 
cases Faulty peritoneal attachment of the 
duodenum should also be considered 

Pathology 

Rotation of the stomach upward around 
the longitudinal axis is known as organo 
axial volvulus, the stomach twists from 
left to right and from below upward 
When volvulus is complete, the anterior 
surface faces backward while the posterior 
surface will be seen under the abdominal 
wall, sometimes veiled by the gastrocolic 
omentum Rotation of the stomach from 
left to nght or vice versa around die 
sagittal plane is known as mesenteroaxial 
volvulus 


Signs and Symptoms 

The changes associated with distention 
of the transverse colon secondary to 
volvulus of the stomach produce relatively 
minor symptoms In severe cases of dis 
tention and displacement, the symptoms 
of gastrointestinal obstruction may be pro- 
nounced The extent, direction, and 
seventy of the volvulus account for a 
variable pattern of symptoms that may be 
noted in the same patient The Borchardt- 
Lenormont triad is frequently encountered 
in acute cases and is a useful diagnostic 
sign 

1 Severe retching without vomiting 

2 Circumscribed epigastric pain 

3 Impossibility of passing a stomach 
tube 

Diagnosis 

Volvulus should be considered in all 
patients with upper abdominal symptoms 
particularly when these are acute, and 
when a definite diagnosis cannot be made 
The diagnosis of acute gastric volvulus 
with extreme torsion is rarely made pre- 
operatively 

The abdominal survey film leads to a 
differential diagnosis that includes the 
presence of free air under the diaphragm 
from a perforated viscus or pneumoperi 
toneum, air containing subphremc abscess, 
and hepatodiaphragmatic interposition of 
the colon The latter condition is not un 
commonly associated with a biloculated 
appearance of the gas filled stomach 

Banum studies are necessary to differ- 
entiate volvulus and cascade stomach 
The differential points include (I) one 
fluid level m cascade action and two in 
volvulus, (2) the greater curvature ts not 
apparent in cascade stomach, whereas it 
is seen in volvulus, (3) m volvulus the 
uppermost rotated greater curvature 
forms a convex curve continuous with the 
duodenum and resembling an apparent, 
enlarged duodenal sweep In cascade ac- 
tion the relationships are normal, with the 
greater curvature being lowermost and 
not forming a continuous convex curve; 
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the duodenal loop is also normal (4) In 
cascade action the entrance of the esoph- 
agus is in the normal position just be- 
low the diaphragm The unusual and low 
position of the cardiac orifice will be 
noted in cases of volvulus 

T reatment 

The treatment of gastric volvulus is 
surgical When the usual picture of acute 
dilatation of the stomach is present and 
when the Levin tube cannot be passed, 
laparotomy is indicated Simple untwist- 
ing, dctorsion, and replacement of the 
stomach and bowel into normal abdomi 
nal position appear to be inadequate 
methods of treatment except in the 
seriously ill patient who has no associated 
lesion requiring immediate surgical cor 
rcction 

The surgical procedures to be employed 
depend upon the etiology of the volvulus 
and upon the condition of the stomach 
and contiguous structures at the time of 
operation If the stomach is extremely 
mobile, posterior gastrojejunostomy is a 
useful and easily performed procedure 
Repair of concomitant hiatus hernia or 
eventration of the diaphragm is essential 
in elective cases In recurrent cases as 
sociatid with hepatodiaphragmatic inter- 
position of the colon, primary resection of 
ihe transverse colon is sometimes neces- 
sary to effect a cure 

It is a good general plan to limn the 
extent of any corrective surgical measures 
to a minimum More radical procedures 
suck as gastric resection should be tc 
served for a second procedure if necessary 
when the patient’s general condition will 
be unproved 

Results 

Scattered reports in die literaimc ind» 
cate good results in the surgical manage 
mcm of gastric volvulus ulun a readily 
identifiable cause can lie rccogni/id ind 
corrected Obstructing gastric volvulus 
uccumng postc>|>crativcly prevents a more 
difficult piohletn, and taily diagnosis is 
important to avvurc a satisfactory tesult 


GASTRITIS 

The problems associated with the 
several vaneties of gastritis are related 
largely to difficulties m establishing the 
diagnosis and differentiation of these 
chronic lesions from malignant tumors of 
the stomach The following classification 
of gastritis is helpful clinically 

A Acute gastritis 
B Chronic gastritis 

1 Atrophic gastritis 

2 Hypertrophic gastritis 

Acute Gastritis 

There arc several clearly defined forms 
of acute gastritis (1) simple, (2) cor- 
rosive, (3) infectious, (4) phlegmonous, 
and (5) necrotizing 
Simple gastritis is caused by alcohol, 
drugs, allergens, or it may occur P ost 
operatively It is usually possible to deter 
mine the causative agent Medical therapy 
is indicated for this condition 

CorrostLe gastritis is caused by strong 
caustics, acids, or other chemicals As 
sociattd damage to the esophagus fie 
quently constitutes a greater hazard to 
the life of the patient Conservative 
therapy is again indicated, reserving * ur 
gcry for complications 

Infectious gastritis is associated with the 
common contagious diseases such as in 
fluen/a and scarlet fever It is probably a 
self limiting disease process 

Phlegmonous gastritis may occur flt a °y 
age It is a severe m/lammalory process 
involving chiclly the submucosa and pro- 
gressing io cause purulent infiltration and 
even necrosis of the stomach wall I n 
about 70 to 80 per cent of cases, strepto- 
cocci arc the offending organisms The 
clinical picture presented by tins disease 
may be indistinguishable from acute Per- 
forated peptic nicer acute pancreatic 
necrosis, fulminating cholecystitis, peri- 
tonitis, and pyogenic liver abscess 

When the condition is recog tn/exl at 
laparotomy, it it best left alone Drainage 
of an associated vubphmuc or sobhtpattc 
abscess, if present, » indicated Gastric 
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resection has been advised for the more 
chronic type of phlegmonous gastntis, if 
the pathologic process is sufficiently 
localized m the distal stomach 

Necrotizing gastritis is a sy nergistic in 
fection caused by spirochetes and fusiform 
bacilli It is usually associated with dental 
sepsis and may follow dental extractions 
Frequently no apparent cause can be 
found The treatment is medical and 
fatalities are common 

Chronic Gastntis 

Chronic gastntis is a labile condition 
that may regress and need not necessarily 
progress It may represent a late stage of 
acute hypertrophic gastritis This type of 
gastntis is frequently reactivated by intra 
abdominal operations 

It is important to realize that interpre 
tations of the normal by the gastroscopist 
and the pathologist may differ greatly 
When the gastroscopist recognizes gastric 
mucosal disease a biopsy will usually con 
firm his findings (91 per cent of cases) 
However when the mucosa appears 
normal on gross examination biopsy will 
be confirmatory in only about 56 per cent 
of cases 

Pathologic classification of chronic 
gastritis should give proper emphasis to 
the epithelial as well as the exudative 
factors since the former in all probability 
have precanccrous significance Not all 
stages or types of chronic gastritis can be 
considered precancerous When epithelial 
changes become severe, they may be com 
parable to well recognized prcmahgnant 
lesions in other parts of the body These 
changes are often seen in cases of atrophic 
gastritis but are not restricted to this con 
dition There is little doubt that some 
gastric cancers anse from the epithelial 
changes seen m sev ere chronic gastntis 

Atrophic Gastntis 

Atrophic gastntis may be the result of a 
deficiency disease such as pernicious 
anemia, sprue, scurvy, or pellagra, or it 
may be the late stage of acute or chronic 
gastntis The frequency of gastnc polyps 


and carcinoma is higher m cases of atro 
phic gastritis 

Pathologically, this lesion is character 
izcd by the progressive diminution of 
epithelial elements, particularly the differ- 
entiated elements at the base of the 
glands Metaplasia of the intestinal type 
appears m more and more numerous foci 
and eventually may entirely replace all 
normal gastnc elements 

Several interesting facts are revealed 
by a review of 94 cases in which perm 
cious anemia and gastnc carcinoma 
occurred simultaneously A greater pre 
dominance of fundic lesions showed 
multicentnc foci of cancer formation, thus 
raising a question as to the adequacy of 
standard subtotal gastnc resection m such 
cases In cases of pernicious anemia gas 
trotomy thorough inspection and per 
haps biopsy should be earned out at an 
exploratory operation if a tumor is not 
apparent on gross examination The 
diagnosis of pernicious anemia alone is 
ample justification for initial and follow 
up roentgenographic examination of the 
stomach 

Subacute gastntis may well be one of 
the stages through winch the gastnc 
mucosa passes before assuming the ap 
pearance of atrophic gastntis 

Hypertrophic Gastntis 

Hypertrophic gastritis is a disease of 
unknown etiology characterized by cnor 
raous enlargement of the gastric folds and 
associated with rather characteristic histo 
logic changes involving the inner layers 
of the stomach wall It usually occurs in 
the fourth to sixth decades of life Gastnc 
involvement is diffuse from cardia to 
pylorus but the maximum change is usu 
ally encountered in the distal stomach 

Tlie disease tends to run a protracted 
clinical course and the common symptoms 
are pain (74 per cent of cases), weight 
loss (60 per cent) , vomiting (40 per cent) 
and hemorrhage (20 per cent), according 
to Fiebcr The pain resembles that of 
peptic ulcer, being characterized by peri 
odicity and moderate seventy with local 
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nation m the epigastrium Examination 
frequently discloses upper abdominal 
tenderness localized in the epigastrium 
Gastroscopy reveals a velvety, swollen, 
spongelike mucous membrane Multi- 
centric erosions or ulcerations may be 
present Roentgenographic examination 
shows exaggerated rugae that are widened 
and sharply contoured Peristalsis may be 
irregular in depth and timing and be- 
come sluggish and ineffective, peristaltic 
waves may fail to compress the larger 
rugae Pylorospasm is common and vary- 
ing degrees of antral narrowing may be 
seen 

The diagnosis is made by suspecting the 
disease in all patients with ulcer diathesis 
The major diagnostic problem centers 
around differentiation of the hypertrophic 
lesion from carcinoma The indications 
for surgery are similar to those in cases of 
chronic peptic ulcer 

The results of medical therapy are un- 
predictable since the disease tends to run 
a chronic course despite adequate medical 
therapy Several reports in the recent 
literature indicate that gastric resection 
has a place in the total management of 
tins problem 

PROLAPSE OF GASTRIC MUCOSA 

Prolapse of gastric mucosa was first 
described by Schmieden in 1911 Interest 
in it as a pathologic entity was revived by 
Ehason, Pendergrass, and Wnght in 1926 
when thc> presented the first clcarc.it 
description of the roentgen signs pro- 
duced by prolapse of gastric mucosa into 
Uie duodenum Since Scott's excellent re- 
view in 1916 numerous additional cases 
bavc been reported m the literature 

b iiology 

The cuoloqj „f ,| lu d.va«- „ ohvrurc 
Uie common denominator in the several 
theories of ,u pathogenesis is an abnormal 
disturbance of gastric pens talus and func- 


Polholo*y 

Patients with prolapse 0 f redundant 
^asme mucosa have a variety of 


toms that usually are influenced by the 
extent and condition of the prolapsed 
mucosa These symptoms are never 
characteristic and thus a clinical diagnosis 
of the disorder cannot be made As a 
general rule, the diagnosis must be made 
on the basis of roentgenologic findings 
after eliminating the possibility of all 
other gastrointestinal lesions Patholog 
ically, the lesion appears as hypertrophic 
folds of mucous membrane showing vary 
mg degrees of edema and inflammation 
with areas of ulceration Antral gastritis 
is commonly found in association Hiatus 
hernia, peptic ulcer, and gallbladder dis- 
ease are usually the major sources of 
symptoms in patients with prolapsed 
gastric mucosa 

Signs and Symptoms 
The symptoms commonly attributed to 
prolapsed gastric mucosa include abdomi 
nal pain, epigastric distress or discomfort, 
gas, belching, fullness, burning, regurgita 
tion, nausea, vomiting, bleeding, weakness, 
and weight loss Associated gastrom 
testinal lesions with or without symptoms 
are very common and many instances of 
asymptomatic prolapse have been re 
ported in patients with complaints caused 
by other lesions 

Diagnosis 

Tins disorder should be suspected in 
any patient with an atypical ulcer history 
who does not respond satisfactorily to an 
ulcer regimen It should also be con- 
sidered in those with repeated recurrences 
when placed on a diet of solid foods as 
well as in those patients with recurrent 
functional complaints or recurrent gas 
tromtestinal bleeding that cannot be cx 
plained on any other basis A variety of 
roentgenologic findings are characteristic 
orsu Kgcstne of this condition 
T rfatment 

When all other gastrointestinal sources 
lor the symptoms bavc b«n ruled out or 
controlled by nu dical or surgical therapy, 
a small number of painnts will miuirc 
operuion for .mmctal.Ic symptom, or 
complications. Some authors recommend 
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the simplest procedure that will correct 
the lesion that is, antrotomy with re- 
moval of redundant gastric mucous mem- 
brane combined with some type of 
p>Ioroplasty More recently, enthusiasm 
for subtotal gastric resection has increased, 
especially if gastrointestinal bleeding has 
occurred or if concomitant gastric or duo- 
denal disease is present We fa\or this 
latter method of surgical management 

Results 

The end results in carefully selected 
patients subjected to gastrectomy have 
been satisfactory Numerous case reports 
describe recurrence of symptoms after 
operation, which suggests a neurogenic 
basis for both the original and recurrent 
symptoms In atypical cases, it is some- 
times necessary to perform an antrotomy 
and duodenotomy to confirm the diagno- 
sis before proceeding with gastric resec- 
tion Varying degrees of chronic gastritis 
are usually present in the resected 
specimen 

ULCERS OF THE STOMACH 
Incidence 

The rate of occurrence of gastric ulcer 
has been based in the past on autopsy 
material and m the early reports on peptic 
ulcer, duodenal ulcer was raiely noted 
The ratio of duodenal to gastric ulcer, 
based on studies made at necropsy on 
autopsy material is said to be 2 to 5, but 
based on the diagnosis of gastric ulcer 
from roentgenologic and clinical evidence, 
ratios as low as 3 2 to 1 to as high as 9 to 
1 have been reported Eusterman esti 
mated from evidence obtained at necropsy 
and x-ray examinations that 10 to 12 
per cent of all persons at some time in 
their lives have a chronic gastric or duo- 
denal ulcer Such a diagnosis can be made 
accurately only in cases proved by opera- 
tion or at necropsy Reports in the litera- 
ture based on clinical and surgical 
observations of large groups of cases 
noted at medical and surgical dimes indi- 
cate that duodenal ulcer occurs more fre 
quently than gastnc ulcer whereas, as 


stated above, autopsy findings indicate 
that they occur with almost equal fre- 
quency Gordon and Manning reported 
from Philadelphia General Hospital that 
the ratio of duodenal to gastric ulcer 
found at necropsy was 1 to 11, which is 
exactly the same as White’s ratio Over a 
period of twenty years (1935-54) at the 
Lahcy Clinic a diagnosis of duodena! 
ulcer was made in 9,598 patients and of 
gastnc ulcer in 1,848 patients, a ratio of 
5 2 to 1 These diagnoses were based on 
clinical and roentgenologic evidence and 
in many cases were proved by surgical 
resection This ratio is very similar to that 
reported by Eusterman from the Mayo 
Clinic, in a series of 2,299 patients with 
ulcer, the ratio of duodenal to gastnc 
ulcer was 6 4 to 1 Palmer reported a high 
ratio of 17 to 1 in a series of 830 private 
cases It is apparent that duodenal ulcer 
is found more commonly during life than 
at necropsy Palmer emphasized that sex 
has no significant correlation with the 
frequency of gastnc ulcer In a study of 
600 gastnc ulcer cases, operated and un 
operated, at the Lahey Clinic, the ratio of 
males to females was 2 3 to 1 In a scries 
of 346 consecutive resections for gastric 
ulcer (microscopically proved benign), 
the ratio was 2 6 to 1 Benign gastric ulcer 
may occur at any age and is not uncom- 
mon in the aged The average age of pa- 
tients with benign gastnc ulcer found at 
operation was 53 years, whereas in a 
series of 1,600 cases of gastric carcinoma 
the average age was 57 years 
Etiology 

The true cause of peptic ulcer is not 
definitely known Early investigators in 
this field found that peptic ulceration 
could easily be produced in expenmental 
animals by a wide variety of agents and 
procedures However, these gastnc mu- 
cosal ulcerations were acute and if the 
animals survived long enough, healed 
with great rapidity Many theories have 
been propounded with regard to the 
cause of peptic ulcer, but it is now gen- 
erally accepted that the presence of acid 
gastric juice is indispensable in the forma- 
tion of chronic peptic ulcer Thus, medical 
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therapy is based upon the control of high 
aod values On the other hand excess, ve 
acid secret, on need not be present for 
ulcer format, on m the stomach As a 
matter of fact acd secret, on ,s likely to 

LTVT !" CaS “ 0f aLr 

short ^ d , IIO t nal "lw Selye stales that 
shock and alarm react, ons may lead to 
congestion or esen hemorrhage and often 



Pathology 

The location of gastric ulcers is well 
known Eighty five per cent of these 
ulcers are found m the lesser curvature 
and adjacent areas of the stomach and 
about 65 per cent are located within an 
area 6 to 8 cm proximal to the pylorus 
The importance of the size of gastnc 
ulcers in relation to carcinoma has been 
overstressed Gastric ulcers range from 
1 5 to 2 cm in diameter However, the 
large size of a gastric ulcer is no proof 
that cancer is present since uc have seen 
benign ulcers as large as 10 to 20 cm in 
diameter (Table 8 1) Conversely mahg 

Table 8 1 Relation or Size or 
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nancy has been found in many small 
ulcers that average much less than 25 
cm in diameter Gastnc ulcers occurring 
on the lesser curvature in individuals un 

rJ! 0 >ears of agc havc one chance m 30 

of being malignant whereas gastnc ulcers 
occurring in the antral area in die cardia 
and on the greater curvature are likely 
to be malignant (Fig 8 1) Therefore, 
patients with ulcers in these latter areas 
are usually submitted to surgical treat 
rnent 

When chronic gastnc ulcer is present 
l ic margins of the ulcer arc sharp and 
graduate toward the base, the crater walls 
may be cartilagdike m consistency Tic 
base of the ulcer consists of partially di 
tested fibrous scar tissue that appears 
ilirty brown and ragged in the early stages 
but smooth and chan as tho ,g|, curetted 
o a in the latir stages The ulctr measures 
' Cm . deejicr in some instances because tf 
he thickened gastnc wall and tie Imxr 
trophy of the overbading mucosa aboit 
U»e margin 
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Signs and Symptoms 

Pain is by far the commonest symptom 
of peptic ulcer and is often one of the 
most important signs leading to the diag- 
nosis One of the outstanding character 
istics is the striking relief that occurs 
following ingestion of food or alkaline 
substance, with pain often subsiding after 
vomiting However, in some instances the 
pam of early gastric cancer may be in 
distinguishable from that associated with 
gastric ulcer When gastric ulcer is present 
the pain is likely to be felt in the mid line 
in the epigastrium and usually begins 
about an hour after eating This pain is 
frequently associated with nausea, and 
vomiting will often give relief Pain in 
duodenal ulcer, on the other hand, tends 
to begin two or more hours after food 
has been taken and continue up to the 
next meal, when it is quickly relieved 

As Bockus has pointed out the peptic 
ulcer syndrome has four characteristics 
He notes (1) the character and intensity 
of pain (2) the location and radiation of 
pam, (3) the rhythm of pepttc ulcer pain, 
and (4) periodicity and recurrence of 
ulcer attacks Moynihan has emphasized 
the typical rhythmic occurrence and dis 
appearance of pam in uncomplicated 
cases of duodenal and gastric ulcer Many 
factors, however, may modify this typical 
rhythm Very few physical signs are of 
great help m the diagnosis of chronic 
ulcer except the presence of epigastric 
pam and tenderness If a larger ulcer is 
present with pain extending to the back, 
tenderness may be noted over the ulcer 
niche Muscle spasm of the abdominal 
wall is not usually present in cases of un 
complicated peptic ulcer Severe back 
pam when x ray examination shows en 
dence of a gastric ulcer is often an 
indication of penetrating ulcer with 
perforation against adjacent viscera such 
as the pancreas and liver Gastric ulcers 
are often associated with considerable 
spasm m the pyloric area, and when gas- 
tric retention is the result of pylonc spasm 
the finding of a succussion splash or a 
greatly dilated stomach may be evidence 


of either duodenal or gastric ulcer In 
most instances careful roentgenologic ex- 
amination will show the location of the 
ulcer niche or deformity 

Diagnosis 

The diagnosis of gastric ulcer is im* 
portant to the surgeon since the differ- 
entiation of benign and malignant ulcer is 
often difficult and at times impossible 
without microscopic examination of the 
excised ulcer This does not mean that all 
patients with gastric ulcers should be sub- 
mitted to gastric resection However, gas- 
tric ulcer must definitely be considered as 
a potential precursor of malignancy, since 
it is possible in a few cases for a benign 
ulcer to show malignant degeneration 
and since the possibility of error m such 
differentiation is acknowledged In a con 
secutive senes of 411 surgical cases of 
gastric ulcer, 65 were proved to be mahg 
nant by microscopic examination Reports 
in the literature indicate that the inci- 
dence of malignant degeneration jn ulcers 
thought to be benign before resection 
varied from 10 to 20 per cent (Table 
8 2 ) 


Table 8 2 Occurrence of Cancer m Gastric 
Ulcer Operation Performed Because 
Diagnosis in Doubt 


Per cent 

Finsterer (1939) 

20 9 

Allen and Welch (1941) 

14 0 

Eusterman (1947) 

13 4 

Marshall and Welch (1948) 

19 8 

Smith and Jordan (1948) 

16 3 

Lampert, Waugh and Dockerty (1950) 

13 0 

EL? tram (1952) 

11 6 

Marshall (1953) 

15 8 


x ray evidence The diagnosis of gas- 
tric ulcer must be based on roentgenologic 
findings usually the presence of a niche 
or crater that can be demonstrated when 
the stomach is filled with a barium mix- 
ture The common site of gastnc ulcers is 
near the lesser curvature (Fig 8 2) in the 
vicinity of the re-entrant angle of the 
stomach, tins area should be carefully 
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examined at the time of fluoroscopy 
Ulcers may be found in any part of the 
stomach but it may be difficult to demon 
strate an ulcer in the prepyloric segment 
(Fnj 8 3) When ulcers are located m this 
area antral spasm may be severe and pj 
loric cancer cannot be ruled out In 
benign ulcers, the ulcer niche projects be 
>ond the normal boundary of the gastric 
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r, sr 8 3 Benign gastric ulcer in prep) lone 


wall 1 he rugae about the ulcer arc often 
prominent and show convergence toward 
tfu crater 

Dtfjennttal Diagnosis 
As stand above it may be difficult to 
diflinnuiic benign from malignant 
nsions The txaminir cannot place too 
much dtpindi.net. upon the sire and loca 
non of the ulcer in making such a diag- 
nosis At x ra> examination carcinomatous 
ulctrs do not extend into the. gastric 
" an d die 'detr niche docs not appear 
ke ganne ult«r < n J IA Mr ! u cx,,,) d bt)t>nd the norma! hunt of the 
• i «t Iiaih in a Mian 5 1 If pressure is applied over the 

-a!rd under mrdit .1 man » ilium in the stomach at the site of an 
11 |j,rr " ,ctr die crater nu) ouuiik a crescentic 

*'* n M J 1 ' ,,a l* ■ die nu nuciis sign x* desenbrd b> 

Cumim Ihcrrfore it is imjKrtim to at- 
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tempt to make this distinction between 
benign and malignant ulcers m the dif 
ferential diagnosis Roentgenologic evi 
dence is of the utmost importance in 
making such a diagnosis 

The difficulty of excluding cancer in 
cases of gastric ulcer is further evidence 
that a definite diagnosis of a caicinom 
atous ulcer can be made only on the 
basis of microscopic differentiation estab 
hshed by pathologic examination after re 
moval of the ulcer The only safe course 
to follow in the medical treatment of 
gastric ulcer is to insist upon complete 
healing of the ulcer at the completion of 
an adequate period of controlled medical 
therapy If the lesion should fail to heal 
immediate surgical treatment should be 
earned out It has been estimated from 
the literature that 10 to 20 per cent of 
ulcers that appeared grossly benign on 
x ray and clinical evidence proved to be 
malignant when examined microscopi 
cally 

Prognosis 

Because malignant ulceration is fre 
quently present in the stomach about 50 
per cent of our patients with gastric ulcers 
have come to surgery These patients are 
admitted to the hospital and if the ulcers 
fail to show evidence of beginning to heal 
within a period of ten days to two weeks 
operation should be carried out at once 
The necessity for surgical treatment can 
usually be established after about two 
weeks of medical therapy The prognosis 
after gastric resection is excellent and in 
a senes of 411 cases we have had no re 
currence of gastnc ulcer as indicated by 
•he clinical course or proved by x ray 
examination An occasional patient may 
have a late hemorrhage after icsection 
and this is reasonably good clinical evi 
dence of recurrent ulcer However we 
have not been able to demonstrate the 
presence of an ulcer niche by roentgeno 
grams in any of these cases Under con 
servativc medical management all these 
patients will be leheved of their symptoms 
and, to all intents ind purposes will be 
well without further surgical therapy 


Complications 

The complications of gastnc ulcer con 
sist of hemorrhage perforation pyloric 
obstruction malignant degeneration and 
the occasional development of an hour 
glass stomach Although malignant degen 
eration of gastric ulcer does occasionally 
occur it must be infrequent and probably 
accounts for a relatively small percentage 
of malignant ulcers Most pathologists 
agree that the majority of malignant 
ulcers are malignant from the onset These 
lesions arise as superficial gastric carci 
nomas undergo central peptic aetd 
ulceration and often piesent the same 
picture as benign ulcer The diagnosis of 
cancer arising from a. benign chronic 
peptic ulcer must be made with great 
caution and based on the pathologic ob 
sen. ations 

Hemorrhage is a fairly common coin 
plication of gastnc ulcer and is reported 
to occur more frequently in cases of gas 
trie ulcer than in duodenal ulcer Euster 
man reported from the Mayo Clime gross 
hemorrhage in 25 per cent of surgically 
treated gastnc ulcer patients whereas 
bleeding occurred in 17 per cent of those 
with duodenal ulcers Eliason and Ebchng 
stated that massive hemorrhage occurred 
in 39 1 per cent of 92 cases of gastnc 
ulcer and in 19 5 per cent of 546 cases 
of duodenal ulcer 

Surgical intervention is demanded in 
the treatment of massive hemorrhage if 
the evidence indicates persistent bleeding 
with falling blood pressure and increased 
pulse rate Aggressiv e s lrgical treatment 
will save many lives if performed without 
delay before vital organs such as the liver 
and kidneys are severely damaged by 
long continued hypotension Should hem 
orrhage recur before recovery from the 
initial massive hemorrhage operation 
should be performed as an emergency 
measure immediately after blood trans 
fusion 

Perforation of a gastric ulcer demands 
immediate surgical intervention which in 
most cases consists of simple closure of the 
ulcer If surgery is earned out within six 
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hours after perforation and if the ab 
dominal cavity is not greatly soiled with 
gastric contents resection can be per 
formed safely Free perforation into the 
peritoneal cavity is uncommon as most 
gastric ulcers early become adherent and 
perforate against the adjacent viscera As 
a rule pyloric obstruction will occur only 
in the presence of an antral or prepyloric 
lesion This condition also demands 
surgical intervention, as does an obstruc 
tion occurring with a duodenal lesion 
Severe pyloric spasm is not uncommon in 
cases of gastric ulcer and if gastric reten 
tion occurs when duodenal ulcer is not 
present the surgeon must look carefully 
for an unrccogm/cd gastnc ulceration 

Hourglass stomach is caused by the 
cicatricial contraction of a chionic gastric 
ulcer with the greater curvature drawn 
toward the ulcer which in most cases is 
on the lesser curvature It probably results 
from scar tissue contraction of mucosa 
submucosa and musculans mucosa and is 
considered pathognomonic of a healed 
chionic gastric ulcer Hourglass stomach 
occurs more frequently in females but 
this deformity is not commonly seen with 
gastnc carcinoma 

Surgical treatment is employed if gastric 
ulcers fail to heal recur after treatment 
or havL characteristics that strongly sug 
gist malignant degeneration such as sue 
location and configuration Nothing short 
of gastric resection should be carried out 
bt cause malignancy must be excluded by 
pathologic examination of the excised 
ulcer lor this reason gastroenterostomy 
and vagotomy should never be used nor 
should the Madlcncr operation l>c cm 
ployed in these cases. Practically all ulcers 
situated high on the lesser curvature can 
be it moved surgically and w c agree with 
And that no matter how hi„h a gastric 
ulcer is located it can usually be removed 
by g litre cte my 

r i rat me- nt 

SO ,XT com .( the , tciKiitt veil 
gastnc u lens will itajuirc surgicd treat 
limit and all piurots with gastric when 


should be hospitalized The majority of 
these patients may be treated by con 
servative medical measures and in the 
event of healing surgery is not indicated 
In the average case benign ulcer will 
show evidence of healing within ten days 
to two weeks and most will heal within 
six weeks A large ulcer may be com 
pletely healed m eight weeks if healing is 
to be obtained under a medical regimen 
Should a gastric ulcer show no evidence 
of healing ( this can be determined in most 
cases within ten days or two weeks) sur 
gical treatment should be carried out 
promptly Using such criteria for selection 
of surgical cases we found 65 pathologt 
cally proved carcinomas in a series of 411 
patients submitted to surgery a frequency 
of 15 8 per cent of malignancy For all 
patients thus conservatively treated and in 
whom the ulcers were demonstrated to 
heal under medical management gastro- 
scoptc and rocntgenographic examinations 
are repeated at three month to six month 
intervals If pain should recur with recur 
rence of the ulcer niche or evidence of 
occult blood m the stools, gastric resection 
should be performed immediately because 
of die possibility that the ulcer may be 
malignant 

BENIGN TUMORS OF THE 
STOMACH 

Benign tumors of the stomach consti 
tute a small percentage of the neoplasms 
that art found in the stomach In a con 
sccutivc senes of 1 700 patients operated 
on for gastric tumors at the Lahcy Clinic, 

82 benign tumors ( 1 8 per cent) were 
removtd at operation and examined by 
the pathologist Balfour and Waugh at 
the Mayo Clinic found 92 benign tumors 
m a senes of 2,50a gastnc tumors, an in 
tidincc of 8 6 per cent 

Benign tumors may l>c classified a* 
adenomas lymphomas single or multiple 
polyps lipomas leiomyomas, or aberrant 
pamrcuiii tumors a vtry miu II group of 
iiiivct llantous Illinois such as ingwnus 
myxomas ncuroblasti mav, and cysts is 
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also included m this classification Statis 
tics in the literature indicate that benign 
tumors constitute less than 2 per cent of 
all gastric tumors Hoy. ever, these tumors 
occur more frequently than the operative 
statistics would indicate They rarely 
produce symptoms and in many cases are 
not recognized clinically They arc more 
often found at exploratory laparotomy 
performed for other reasons Riglcr noted 
a 6 to 1 ratio of malignant to benign 
tumors, these tumors being classified on 
the basis of roentgenologic studies Euster 
man and Senty reported that 1 3 per cent 
of all gastric tumors were benign Hill 
strom, how ever, stated that 5 per cent of 
all tumors noted at autopsy or at opera 
tion were benign 

The term polyp’ refers to the gross 
form of the gastric neoplasm rather than 
its histologic pattern Almost any tumor 
may be polypoid as for example adc 
nomas, lipomas, myomas, and papillomas 
Multiple polyposis may be multiple ade 
nomas of the stomach (Fig 8 4) We 
ha\e seen two patients with such multiple 
tumors, one of whom was later operated 
on because of malignant degeneration in 
one of these polyps On the other hand 
multiple polyposis may simply be hyper 
trophy and hyperplasia of the gastnc 
mucosa not true adenoma 

Table 8 3 shows the rate of occurrence 


Table 8 3 Benign Gastric Tumors 


j\ umber 

Lfiornyoma 

36 

Polyps single and multiple 

41 

Lipoma 

5 

Adenoma 

10 

Aberrant pancreas 

12 

Miscellaneous tumors 

5 


109 


and pathologic classification of 109 benign 
tumors, found and removed at operation 
in this clinic. 


Leiomyomas or smooth muscle tumors 
are probably the most common type 
found at operation Meissner noted 46 
per cent m a series of 50 necropsies 
Rienicts also found a high incidence and 
stated that in a series of 200 necropsies, 
one or more leiomyomas were present m 
32 cases These tumors are usually small 
and have no clinical significance until 
they become large enough to produce 
symptoms, usually bleeding from ulcera 
tion of the mucosa over the enlarging 
tumor According to Ehason and Wright, 



Fig 8 4 Multiple polyps of stomach 


myomas outnumber all other types of 
benign tumors In a collected senes of 
560 benign tumors, 321 myomas were 
found (57 3 per cent) 

Most benign tumors arise in the pyloric 
area or middle third of the stomach, 
however, they may be found in any part 
of the stomach Adenomas or adenoma 
tous polyps are considered precancerous 
lesions Since the histologic nature of 
tumors cannot be recognized by roent 
genologic examinauon, all gastric nco 
plasms should be removed surgically, 
either by local excision or by resection. 

In our expenence, 30 per cent of ade 
nomas or adenomatous polyps have 
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nges gastric resection should be 
"led out 

IAUGNANT TUMORS OF THE 
STOMACH 

stnc Carcinoma 

Incidence 

Gastric carcinoma occurs frequently 
\d this neoplasm is the most common of 
e malignant tumors found in the 
omach In our senes of 1 700 cases of 
istnc tumor carcinoma accounted for 
2 per cent of all neoplasms benign and 
talignant so that a gastric neoplasm 
r^isua'nzed on the roentgenogram is very 
rTkely to be cancer 

y Other malignant tumors belong to the 
larcoma group which comprised 3 per 
I ent of all malignant gastric tumors 
Guiss found 31 sarcomas in 1 334 mahg 
nancies of the stomach an incidence of 
2 3 per cent Sarcomas may arise from 
fany of the mesenchymal elements of the 
! stomach but more frequently anse from 
the lymphoid and smooth muscle tissues 
thus forming malignant lymphomas and 
leiomyosarcomas Tumors of vascular 
nerve or fibrous tissue origin are so rare 
that for purposes of review they may be 
ignored In a group of 1 700 consecutive 
surgically treated gastric tumors wc 
found that 35 neoplasms originated in 
lymphoid tissue and 16 were leiomyo 
sarcomas no tumors arising from other 
tissue elements of the stomach were noted 
m the group 

Of all deaths from neoplastic disease 
the most common cause in the male is 
gastric cancer In 1952 the U S Bureau 
of Vital Statistics reported 23 019 deaths 
caused by gastric malignancy Of this 
number 62 9 per cent were males and 
37 1 per cent females 9 8 per cent of all 
deaths from mal gnant disease m this 
country were caused by malignant gastric 
neoplasm In a series of I 708 consecutive 
patients with proved gastnc cancer seen 
at the Lahey Clinic 67 4 per cent were 
males and 90 per cent of the entire group 
were 50 years of age or older 


Etiology 

The cause of gastric cancer is un 
known but various factors have been 
suggested as etiologic agents for example 
a familial tendency excessive use of 
Strong alcoholic drinks condiments or 
very hot foods and drinks The difference 
in reported frequency of gastnc cancer in 
various countries suggests that such ex 
trinsic factors may possibly influence the 
development of gastnc malignant disease 

Certain benign neoplasms of the stom 
ach gastnc ulcers or alteration in func 
tion of the gastric mucosa may well be 
precursors of cancer These conditions 
should be regarded seriously and treated 
to avoid the development of cancer We 
have already emphasized the danger of 
malignant degeneration in benign tumors 
and in gastnc ulcers The presence of 
achlorhydria should indicate the necess ty 
for close observation of such patients and 
the higher rate of occurrence of neo 
plasms in patients with pernicious anemia 
should demand careful gastric examina 
tion including gastroscopy Rigler and 
Kaplan in a senes of 293 patients who 
died of pernicious anemia found 45 
cases (15 per cent) of gastric carcinoma 
In a group of 21 2 patients with pernicious 
anemia coexisting gastric carcinoma was 
noted in 8 per cent and gastnc polyps in 
about the same percentage Mosbeck and 
Videbaek reported 14 deaths from gastnc 
carcinoma in a group of 301 patients with 
pernicious anemia a death rate three 
times as high as that of gastnc carcinoma 
in patients without pernicious anemia 
Some evidence does suggest that atrophic 
antral gastritis may favor the develop 
ment of carcinoma and indeed epithelial 
alterations and exudating changes occur 
ring with chrome gastritis form lesions 
that take on the histologic appearance of 
a precancerous lesion 

Pathology 

Shields Warren has suggested a useful 
and practical classification of mabgnant 
gastric tumors which is shown in Table 
8-4 
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Table 8 4 Classification of 
Malignant Gastric Tumors 

A Carcinoma 

1 Adenocarcinoma 

2 Carcinoma simplex 

3 Mucinous carcinoma 

4 Adenoacanthoma 

5 Carcinoma in polyp 
B Sarcoma 

1 Lymphoma 

a Hodgkin s disease 
b Reticulum cell sarcoma 
c Lymphosarcoma 
d Lymphocytoma 
e Macrofollicular sarcoma 

2 Leiomyosarcoma 

In a consecutive senes of 653 patients 
who were submitted to resection with the 
possibility of cure, carcinoma simplex 
was found in 46 6 per cent, adcnocarct 
noma in 42 6 per cent and mucinous 
carcinoma in 7 per cent Malignant 
adenoma or carcinoma in polyps and 
adenoacanthoma accounted for the rest 
of the tumors In most cases, adenocar 
(inomas arc large, bulky tumors project 
ing into the lumen, while carcinoma 
simplex is an infiltrating tumor, the in 
filtration bang local or widespread Either 
type of tumor may ulcerate and bleed 
The average age for the occurrence of 
adenocarcinoma is about ten years later 
than that for tumors classified as car 
cinoma simplex However, the histologic 
pattern docs not appear to alter the dc 
gret of malignancy of these tumors The 
five year survival rate in cacii group is 
similar 25 5 jier rent for patients with 
adenocarcinoma and 24 3 per cent for 
those With carcinoma simplex 
A1J carcinomas show much the same 
tendency to spread through vascular and 
Ivtnphitic channels In a group of 856 
case* of resected gastric carcinomas, 
nodal involvement was found in 61 8 per 
tent Carom ma may occur in any part 
of the stomad, but ,* most frequently 
Lund m the preps lone area I- wine 
stated that three fifths of all gastric can 
err* originate in the pylonc regie n, while 
am tlH-r *0 j*rr cent arise along the lesser 


curvature and cardia Therefore tumors 
of the pylonc area have considerable 
chance of being malignant 

Signs and Symptoms 

The initial symptoms of malignant 
disease are often vague and vanable Un 
less a tumor causes obstruction the car 
cinoma may be well developed and past 
surgical treatment before the patient con 
suits a physician 

The probability of gastnc cancer should 
be considered in every individual past 45 
years of age who develops vague gastro- 
intestinal distress, especially if the sjmp 
toms are not relieved promptly bv 
conservative medical measures Epigastric 
discomfort or pain accompanied b) 
anorexia and nausea is likely to be the 
earliest evidence of gastnc malignant dis 
case, and such a history was noted in half 
of our cases Varying degrees of weight 
loss occurred m over 90 per cent of our 
patients Normal acid values were found 
in half of the cases, in 17 per cent of the 
patients with hypoacidity the free acid 
value was less than 20 Achlorhydria wa* 
noted in only 36 per cent The presence 
of blood and coffee ground material in 
gastnc contents is of great significance 
Pronounced vomiting, anemia, cinacia 
tion, and great w eight Joss are late sign* 
and usually indicate advanced carcinoma 
when surgical treatment by radical re 
section is not possible 

In a group of 1 708 patients with 
gastric cancer, only 20 9 per cent had had 
symptoms for three months or less and 
procrastination by the patient aecounttd 
for delay of treatment in 37 5 per cent 
In another 50 4 per cent of eases delay 
of morL than three months up to three 
yrars could be directly ascribed to the re 
faring phvsiaan who did not even con 
sidcr the possibility of gastric earner and 
who failed in many instances to obtain 
x ray and laboratory studies 

Diagnosis 

Roentgtnologic examinations and lab- 
oratory studies such as gastric analysis 
blood studies gastHHcopic and cytologi 
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cal tests should be performed to deter- 
mine whether or not gastnc malignant 
disease is present If the physician is al- 
ways cognizant of the frequency of gastnc 
cancer and is constantly on the lookout 
for this disease, many of these tumors 
could be found at a time when gastnc re- 
section would be possible 

In early cases of cancer of the stomach 
few physical findings are significant in 
diagnosis It is important to look for 
palpable tumors, fluid m the abdomen, 
enlargement of supraclavicular nodes, 



Fig 8 7 Inoperable gastnc carcinoma A 
large irregular, rigid filling defect is present 
in the antrum and media of stomach Tumor 
"as palpable upon abdominal examination 

and cul de-sac implantation as noted on 
rectal examination with the patient in 
the knee-chest position These signs, how 
ever, are evidence of advanced cancer, 
when curative resection is not possible 
In a series of 1,708 patients with cancer 
of the stomach, gastric tumors were 
palpable in 302 per cent (Fig 8 7) 

The presence of gastnc cancer must be 
established by x ray examination A fill 
ing defect caused by the tumor is the 
most charactcnstic and reliable labora- 
tory sign and has indicated the presence 
of carcinoma in 88 per cent of our cases 
(Fig 8 8) X ray examination by a com- 


petent roentgenologist has also revealed 
gastric defects in another 5 to 6 per cent 
of patients in whom laparotomy was re 
quired to determine whether or not the 
x ray defect was produced by a malig- 
nant tumor In a collective review of a 
large senes of cases, Guiss found that 
x ray examination led to an accurate 
diagnosis in 90 per cent of patients and 
indicated the presence of gastric ab- 
normality in another 5 per cent Gastric 
cytologic examination will reduce the 
error in diagnostic study in a considerable 



Fig 8 8 Operable carcinoma of stomach 
Note irregular filling defect involving the lesser 
curvature of the stomach from a point just 
beyond the incisura angulans to the pylorus 
Pathologist s report was adenocarcinoma, with 
negative lymph nodes 

number of doubtful cases and may assist 
materially in the earlier accurate diagno- 
sis of gastnc cancer 

Differential Diagnosis 
A filling defect in the stomach visual- 
ized by x ray study must be considered to 
be carcinoma, as 90 to 95 per cent of all 
gastnc neoplasms prove to be malignant 
Therefore, an exact diagnosis is not of 
great importance since all gastric tumors 
found by x ray study require immediate 
surgical removal 

Patients showing x ray defects m the 
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stomach that cannot be recognized by 
careful laboratory studies should have an 
early exploratory laparotomy to rule out 
carcinoma, since the cure rate in surgical 
treatment depends greatly upon early 
recognition and prompt surgical extirpa- 
tion 

Gastric ulcer presents the greatest 
problem in differential diagnosis, and it 
may be difficult to decide whether the 
ulcer is benign or malignant, as discussed 
in the preceding section on gastnc ulcera- 
tion Certain roentgenologic characteris- 
tics such as location, size of the ulcer, 
mucosal pattern, as well as the age of the 
patient and length of time the ulcer has 
been present may indicate the probability 
of bcnignancy or malignancy However, 
the most practical consideration is 
whether an ulcer shows evidence of heal- 
ing or fails to heal under a conservative 
medical regimen Should an ulcer show 
no tendency to heal during treatment or 
recur after medical treatment, if gastro- 
scopie examination shows nonhealing or 
if occult blood persists in the stools, early 
surgical intervention is mandatory 

Prognosis 

The results of surgical treatment of 
gastric malignant disease vary consider 
ably in numerous reports in the literature 
If a series includes a large percentage of 
cases in which diagnosis vs as delated, the 
five >ear survival rate is poor This is 
likely to be true in large hospitals with 
high percentages of charity ward cases 
Conversely, rcjiorts of senes of rases ob- 
served in private practice show consider 
able improvement in the five year survival 
rue following surgical management The 
results of surgical treatment liavc shown 
great improvement during the last 
twentv to twintv five year* liecause of 
rarlirr diagnosis, liettrr prroperativc and 
jtostojsrr Hive iair better ojvrativc tech* 
nwjuc, adc(|uvte replaccim tit of blood 
volume and clectioly tes, and the uve of 
antibiotic therapy 

In a senes of 1 700 consecutive cases 
i f uuli^tuni gastric 1 1 tutors observed at 
•he 1-ahrv Chute ovrr » prriod of twenty - 


three years, we have been able to obtain 
accurate information on the results of 
surgical treatment m all but seven cases 
In the period 1932 through 1934 the five- 
year survival rate after resection was 154 
per cent (Table 8-5) This rate has grad 


Table 8 5 Carcinoma of the Stomach 
Five Year Survival After 
Curative Resection 


Period 

Total 

Fire year furl till 

Cases 

Per lent 

1932 1934 

26 

4 

15 4 

1935-1939 

93 

11 


1940-1944 

175 

51 


1945 1949 

188 

56 


1950-1951 

76 

30 

39 5 

Total 

558 

152 Average 27 Z 


ually increased over the years to 39 5 P er 
cent (1950 and 1951) 

Guiss reported a five-year cure rate of 
27 7 per cent based on the survivors of 
resection but the five year survival rate 
based on all patients admitted because of 
gastric cancer was 4 3 per cent The fhc 
year survival rate after total gastrectomy 
in our hands was 14 1 per cent, while 
26 2 per cent of our patients lived three 
years or longer after this operation Pack 
reported that a five year cure may be an 
ttcipatcd m 29 8 per cent of patients un 
dergoing subtotal gastrectomy and in 105 
per cent of the survivors of total gastrec- 
tomy Jercmin and Colp reported a five 
year survival after resection of 27 3 per 
cent (1943—47) 

Ojieratnc mortality in our own ex- 
perience for the entire group of 1,708 
rises ha* steadily decreased from 27 I 
per cent (1932 to I93f) to 5 7 per ernl 
(1950 to 1951) Tins is the over- ill mor- 
tality figure following all types of surgical 
procedures, including cxplor ition only, 
palliative ojK-ratiom, and curative resec- 
tions Over the last five years, the opera- 
tive mortality for partial reaction in the 
Lahcy Clinic was 12 {>er rent Likewise, 
the operative mortality for total gaitrrc- 
twin hat been reduced from 316 per cent 
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to 7 per cent during the past five years 
(1950 to 1954) Pack reported an opera- 
tive mortality of 27 6 per cent for total 
gastrectomy (1948 to 1952) In our 
group of patients submitted to laparot 
omy, the absolute five-year survival rate 
for all cases (1,40+) of carcinoma of the 
stomach, resected and unresected, was 
108 per cent The prognosis for patients 
with sarcoma of the stomach is somewhat 
better, 44 per cent survived five years or 
longer 

Lipp reported a collected senes of 
9,177 cases over a ten-year penod (1940 
to 1950) and stated that 466 of these pa 
tients were alive at the end of five years, 
an absolute survivorship the mean of 
which is 5 7 per cent Nodal involvement 
significantly affects the prognosis in our 
series of 856 patients undergoing resec- 
tion, m 529 cases (61 8 per cent) nodal 
involvement was present, with a five year 
survival of only 7 2 per cent, whereas in 
327 cases the lymph nodes were not in- 
volved The five year survival in this 
latter group was 34 8 per cent 

The outlook for patients with inoper- 
able carcinoma of the stomach is, as ex 
peeled, very poor, 74 1 per cent of our 
series of 1,708 patients were dead within 
Six months after exploration and 94 1 
per cent were dead within the first year 

Complications 

The late complications of carcinoma 
of the stomach are perforation, obstruc 
tion. and hemorrhage 

Guiss reported that perforation oc 
curred in 3 per cent of cases in a collected 
senes Perforation is therefore uncommon 
and usually takes place in later stages of 
the disease Occasionally gastric cancer 
invades the colon, with resulting perfora 
tion into this structure We have had nine 
such cases Pyloric obstruction is common 
since over 60 per cent of gastric cancers 
arise m the prepyloric area In many m 
stances, pylonc obstruction caused by 
carcinoma gives nse to symptoms much 
ear her and, m a number of these cases, 
resection can be performed before wide- 
spread metastasis occurs. Bulky tumors 
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arising in the body of the stomach may 
reach good size and give few indications 
of their presence, unfortunately, these 
tumors rarely cause obstructive symptoms 
Tumors in the cardia often produce 
esophageal obstruction, and dysphagia 
may be the first symptom of a carcinoma 
in that area In such cases esophagoscopy 
is essential before resection is attempted 

Gastric hemorrhage is not uncommon 
in cancer of the stomach This is not 
surprising in view of the tendency of gas 
tnc tumors to ulcerate At this clinic, a 
study of causes of gastric bleeding showed 
that peptic ulcer accounted for hemor- 
rhage in 59 per cent of cases, gastric 
cancer in 18 per cent, and esophageal 
varices in 16 per cent In most cases of 
gastric cancer, however, the hemorrhage 
is not massive in contrast to hemorrhage 
that occurs with ulcer 

Treatment 

The treatment of gastric cancer is en 
tirely surgical and consists of resection of 
the tumor the omentum, and all avenues 
of vascular and lymphatic spread The 
operation consists of high partial resection 
or total gastrectomy with removal of the 
spleen resection of the duodenum almost 
to the ampulla of Vater, and removal of 
all regional lymph nodes The majority of 
gastric cancers can best be surgically 
treated by high subtotal gastrectomy and 
we believe that this operation offers the 
greatest chance of survival with the lowest 
operative risk and the minimum number 
of postoperative problems From 1945 to 
1954, 16 6 to 36 6 per cent of all our pa 
tients with gastric cancer were submitted 
to total gastrectomy Total gastrectomy is 
employed when a less extensive technical 
procedure cannot remove all evidence of 
gross tumor 

Allen has very properly emphasized 
that, m the surgical treatment of gastric 
cancer, the primary object is cure but 
that two other factors are equally im- 
portant in choosing an ultraradical pro- 
cedure such as total gastrectomy that 
is, mortality and morbidity If the cure 
rate is not increased by total gastrectomy. 
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little is to be gained and much may be 
lost 

If adjacent organs such as liver, colon, 
or pancreas are directly invaded, re- 
section should be performed and indeed 
is justifiable provided the tumor is tech- 
nically resectable Resection of the left lobe 
of the liver, the pancreas, and colon have 
been added to gastnc resection in 54 of 
the cases in our senes without appreciable 
increase in operative mortalit) However, 
the prognosis for five->ear survival in 
most cases in which other organs are re- 
sected has been poor 

Obviously, metastases to the liver, the 
pentoneum, and rctropentoneal nodes 
preclude any chance of cure and m most 
cases resection is not justifiable except as 
a palliative measure Partial resection of 
the stomach is justifiable for palliation in 
selected cases and offers more chance of 
relief than docs gastroenterostomy, since 
the removal of an ulcerating, bleeding 
tumor matcnally improves the patient’s 
condition even though life is not pro- 
longed Blood loss is thus prevented, dis- 
tressing vomiting of retained undigested 
food is prevented, and the patient’s death 
is much less distressing Death is usual]) 
caused b) inanition owing to exfra- 
gastnc progression of the tumor Total 
gastrectomy is never justifiable as a 
palliative procedure and is to be con 
dunned as such 

Gastric Sarcoma 

As noted above, sarcomas of the 
stomach constituted 2 to 3 per cent of 
all gastric neoplasms Sarcomas most 
commonly arm. front lymphoid and 
smooth muscle tissue (set. Table 8-1) 
Sarcomas arising from nerve, vascular, 
and fibiouv tissue arc very rarely en- 
countered and we iiad none in our senes 
of cases rims the gastric earn mas en- 
countered ut our scries of uy-s wc«e 
malignant Ismphomas (35 cases) and 
Irtomyosarcismas (lb cases) ( K e paibo- 
clisubcaUtm, Table 0-1 Our 
senes does not include any hbrusatei mat, 
an^Mwarrnuu ir malignant rndothr. 


homas Balfour and Waugh noted 52 
sarcomas m a group of 2,398 malignant 
gastnc tumors, an incidence of 2 2 per 
cent Gastnc sarcomas of lymphoid origin 
occur infrequently but the surgeon should 
be aware of their possibility 

Malignant lymphomas may occur in 
pauents of any age It is thought that 
these tumors occur more commonly m 
younger individuals, but we have not 
found this to be true The average age 
of these patients is 53 years, whereas the 
average age for patients with carcinoma 
is 57 years Holmes believes also that 
gastnc sarcomas are usually found in 
patients of the “cancer age” The sex 
ratio is about the same as in cases of 
cancer, in our series the ratio of males 
to females w as 1 9 to 1 

Malignant lymphomas present no char 
actenstic x ray picture and in most cases 
are indistinguishable fiom carcinoma (Fig 
8-9) An x ray defect may be rounded 
and smooth or indicate the presence of 
multiple tumors or ulcers, these findings 
are suggestiv c of sarcoma 

A correct preoperative diagnosis is 
rarely made, as these tumors present no 
clinical signs that are distinguishable 
from those of carcinoma Large, bulk) 
tumors occurring in younger age groups 
than those m whom cancer is found 
should make the surgeon at least con 
sidcr the possibility of sarcoma Pack and 
McXcer emphasized that these tumors 
arc more easily palpated and more 
movable than in the average case of 
carcinoma 

Indications for resection are the same 
as for carcinoma However if the tumor 
is inoperable, postoperative irradiation 
should be earned out as many patients 
respond favorably to x ray treauntnt If 
resccUon is feasible, wc believe that post- 
operative. x ray treatment is also of value 
Hie results of surgery in these caves aic 
somewhat belter than in carcinoma as 38 
per cent of the patient* survived five 
yean or longer 

lauomyovarcomav ate a well recoxnved 
group of tumors. A solid tumor form* 
projecting from the wall of the stomach 
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into the peritoneal cavity or protruding 
into the lumen of the stomach where 
ulceration and necrosis of mucosa over 
the tumor occur In most instances these 
tumors are small but they may become 
very large One tumor in our series was 
as large as a head and filled the lumen 
of the stomach Upon admission this pa 
tient had a hemoglobin of 20 per cent 
as a result of ulceration of the mucosa 
nith massive hemorrhage Another lcio 


found in benign tumors in any instance 
In most cases the x ray defect pro 
duced by these tumors is characteristic 
and the diagnosis is often suggested 
Leiomyomas frequently produce cir 
cumscnbed rounded filling defects which 
are in most cases intraluminal they are 
often palpable and movable Benign ieio 
myomas however cannot be distinguished 
from sarcomatous myomas by roentgeno 
graphic study Malignancy or benignancy 



myosarcoma recently removed weighed 
2 0a0 Gm Hemorrhage may be the first 
and only symptom even though the tumor 
is large these patients rarely have pain 
and at most only mild indigesuon The 
course of leiomyosarcoma is usually slow, 
the tumors grow locally and rarely metas 
tasize early We have had two instances 
of metastasis one to the liver and one to 
the lungs The metastasis into the liver in 
this case developed rapidly with notable 
enlargement of the liver caused by the 
infiltrating tumor Meissner believes that 
sarcoma has no relation to benign myoma 
as malignant degeneration could not be 


can be determined only by microscopic 
examination of the resected tumor 

Treatment consists of resection in most 
cases If the tumor is small local excision 
is justifiable in a few instances provided 
microscopic examination is earned out 
at once to determine whether the tumor 
is benign or malignant No gross char 
actenstic differentiates the benign tumor 
from the malignant and if the tumor is 
sarcomatous resection should always be 
performed. Prognosis is excellent in most 
of these cases, six of nine patients lived 
five years or more after resection four 
over ten years 
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SURGICAL TECHNIQUE 
Gastrectomy 

The operative technique of gastrectomy 
is basicaUy the same in cases of peptic 
ulcer duodenal or gastric, and in car- 
cinoma unless total gastrectomy is 
deemed necessary for removal of a mahg 
nant tumor 


beyond the pyloric area The omentum 
may be removed with the duodenal ulcer 
or gastric carcinoma, and in fact one of 
us (S F \f ) always excises the omentum 
when resection is performed for peptic 
ulcer (Fjg 8 10) Mobilization of the 
stomach is made much easier, fewer 
vessels have to be clamped and ligated 
and the approach to the retropjlonc area 
becomes a much simpler procedure 



The only essential differ* ncc in such ■ 
resection for ulcer or for gastric caneci 
u tor seojie of the operative prnodurc 
In the case of a malignant tumor of du 
m ‘“hlitu n lo tlic classical hit! 
r esec t ion dial would be performed foi 
duodenal <r gastric ulcer attention 
ihretted toward removal <f d r duo- 
dr mini well past die p>hnc vessel, and 
abiKwt down to il c ampulla Vit.r 
vime die dwdenum will fmjurndv I* 
uivt sed with extension tf tie cancer 


When carcinoma u present gastric re- 
section should alisa)s include excision tf 
the gastrohepatic and gastrocolic omen 
turn Although in most cases of peptic 
ulcer 70 per cent of the stomacli is re- 
moved, a somewhat mote radical pro- 
cedure a empiojed for carcinoma of the 
stomach since we believe tliat only 3 
small remnant of stomach should be 
allowed to remain Urn is particularly 
true when total gas tree It m) is not con 
s dried necessary for removal of all the 
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malignant tumor Furthermore, with car- 
cinoma of the stomach the spleen is 
always removed and great attention is 
paid to the lymph node groups in the 
subpylonc and retropylonc areas and the 
nodes extending along the gastTohepatic 
omentum about the hepatic artery and 
portal vein, all nodes around the celiac 
axis are also included m the dissection 
In short, a high radical resection of the 
stomach for malignant tumor includes 


greater curvature of the stomach and 
only a few short gastric vessels must be 
ligated (Fig 8-11) 

The technique of gastric resection with 
these few modifications is as follows The 
abdomen is opened, usually through a 
left transrectus muscle- sp fitting incision 
extending from the left costal margin to 
below the level of the umbilicus This 
permits approach to the duodenum, 
which is situated only slightly to the right 


Fig 8 11 Omentum has 
been detached from trans 
verse colon, and stomach 
(with omentum) is turned 
upward Drawing illustrates 
relationship of stomach to 
blood supply from the celiac 
axis and also the location of 
the middle colic artery If 
total gastrectomy with sple 
ncctomy is necessary, the 
point of ligation of the 
splenic vessels is indicated 



removal of a considerable portion of the 
duodenum, all the gastrohepatic and 
gastrocolic omentum, and all the nodes 
around the pyloric area and the celiac 
axis The nodes in the splenic hilum are 
removed by splenectomy, since in a high 
percentage of cases these nodes are in- 
volved when carcinoma arises in the body 
and the cardia of the stomach Ligation 
of the splenic vessels along the upper 
border of the pancreas controls all the 
bleeding along the upper portion of the 


of the mid line, and also permits the 
surgeon to mobilize the entire stomach 
easily and male his transection as high 
as necessary either for partial or total re- 
moval of the stomach After exploration 
of the abdominal cavity and stomach to 
determine the nature and character of 
the peptic ulcer or the extent of the 
gastnc tumor, resection is earned out As 
stated above, operative dissection pro- 
gresses much more readily if the gastro- 
colic omentum ts detached from the 



220 

transverse colon The omentum is put on 
a stretch and an incision made along the 
upper border of the colon, toward the 
leit side of the transverse colon, opening 
mto the lesser omental cavity The 
omentum can thus be easily detached 
from the colon and very few vessels will 
need to be clamped and ligated After 
the lesser omental cavity has been opened, 
traction is made upon the stomach by the 
introduction of a mom gau2e ' tnp 
through the filmy gastrohepatic ligament 
above the lesser curvature of the stomach 
this is earned posterior to the stomach 
and brought out below the stomach 
under the greater omentum When ulcer 
is present, we hgate a few of the short 
gastnc vessels, thus cleaning the greater 
curvature to the level at which the 
stomach is to be transected The stomach 
■s then lifted cephalad and toward the 
left costal margin, and at the same time 
traction is continued as the omentum 
is detached from the right side of the 
transverse colon (Fig 8-11) Here also 
very few bleeding pomts must be damped 
and ligated as the omentum is dissected 
fra", the right half of the tonne™ 
colon It is ssell to remember that the 
lesser omental canty „ I med „ lth 
toncum, and that laterally toward ,1* 
duodenum the peritoneum coscnog the 
pancreas is redacted onto the posterior 
part of the stomach at the Icscl of die 
middle colic scssels ,n die mesocolon If 
at this ,»,„t die area of reflection of die 
pen.oe ',,0 ,, Ihsided, U ,e middle colic 
ancr, will fall out of ,|,c way „,d, die 
mesocolon dm, eliminating die danger of 

Old? n ‘ o' 'easel Hie rela- 

nsrly bloodless areolar n»„ c bek,,, and 
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completely mobilized The right gastric 
artery above the duodenum is now 
clamped, divided, and ligated In many 
cases, the ulcer may adhere to the pan- 
creas and even penetrate into the pan 
creas The majority of duodenal ulcers 
requiring surgical treatment are posterior 
ulcers with posterior wall perforation, 
penetrating mto the pancreas, the actual 
base of the ulcer consists of scar and 
granulation tissue in the pancreas 
The technique of resection for gastnc 
ulcers is the same as described above 
Gastnc ulcers frequently adhere to ad 
jacent viscera and often penetrate the 
pancreas The ulcer base may be fixed to 
the liver, or if antenor to the abdominal 
wall, the gastnc ulcer may be detached 
as in duodenal ulcer If the ulcer base is 
the pancreas as in duodenal ulcer, it 
should be allowed to remain, detaching 
only the gastric wall from the periphery of 
the ulcer base If the duodenal or gastric 
wall in which the ulcer has arisen is no 
longer present, the visceral margin of this 
ulcer can usually be detached from the 
base of the ulcer in the pancreas allow- 
ing the base to remain undisturbed Great 
care should be exercised to avoid injury 
to the pancreas The duodenum is then 
carefully mobilized posteriorly until a 
pliable wall is obtained distal to the 
ulcer, which will permit satisfaciory 
closure of the divided duodenum 

If die first jiortion of the duodenum 
is not foreshortened by a ^rcat amount 
of scar tissue, it can be divided between 
clamps, cither with the knife or the 
actual cautery If, however, the duo- 
denum is shortened by scar tissue so that 
the ampulla of Vatcr would lv en- 
dangered during inversion by sutures 
further shortening can be avoided by 
dividing the duodenum with a clamp 
only on the pylorus or proximal rod 
omitting tl*e duodenal clamp flic open 
UiIjt «>f I be duodenum ran then be dosed 
with an inverting Connell suture, and 
mnfortctl with second row of inter- 
ruptrd block sill sum rev When tlir 
clamp Kchmqie u employed, the dm»- 
wrnum 11 usually closed by means of a 
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running stitch of fine chromic catgut over 
the clamp and inversion accomplished 
with interrupted sutures of fine black 
silk The gastrohepatic and gastrocolic 
ligaments in this area are then tied into 
the comers of the duodenal stump for 
reinforcement of the suture line If the 
duodenum is closed with meticulous care, 
there is very little chance of leakage and 
in our experience duodenal fistulas have 
occurred infrequently 
The gastric dissection is continued 
along the lesser curvature, ligating the 


fine silk sutures on both the anterior and 
posterior gastric wall, this will effectively 
control the major portion of the bleeding 
from the transected end of the stomach 
The final submucosal and mucosal lasers 
are then divided, thus completing the 
severance of the portion of the stomach 
to be remov ed 

When the von Petz clamp is employed, 
the stomach can be divided between the 
double row of silver clips with the actual 
cautery (Fig 8-12), this measure not 
only prevents contamination from the 



Fig 8 12 (a) The von 
Pctz clamp is applied to 
the mobilized stomach at 
the level selected for tran 
section (h) The stomach is 
divided between a double 
row of clips by the actual 
cautery 

left gastroepiploic vessels as they come 
off the left gastric artery If peptic ulcer 
is present, about 70 per cent of the 
stomach is removed and in the majority 
of cases a von Petz clamp can be very 
easily applied at a high level If the 
clamp cannot be applied satisfactorily at 
the high level, the stomach can be 
divided without using clamps In order 
to obtain adequate hemostasis, the serosal 
and musculans layers of the stomach are 
carefully incised transversely at the point 
of transection, thus exposing the vessels 
that he in the submucous layer These 
vessels are then ligated individually with 


end of the stomach but also aids in con- 
trol of bleeding The use of the von Petz 
clamp makes it possible to accomplish the 
major part of the gastrojejunal anasto- 
mosis with the divided stomach still 
closed by the clips, thus reducing the 
chances of contammauon 
Following division of the stomach be- 
tween the double row of clips, the distal 
part containing the ulcer is removed A 
continuous running stitch of chromic cat- 
gut is used to invert the upper two 
thirds of the transected end of the 
stomach with clips intact, this area is 
reinforced with interrupted black silk 
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sutures Only the lower third of the 
transected end of the stomach on the 
greater curvature is left for formation of 
the stoma The stomach remnant is then 
anastomosed to the jejunum The terms 
antipenstaltically” and * isopenstaltically ’ 
are rather confusing and we prefer to 
use the more definite anatomical termi- 
nology, that is the distal end of the 
jejunal loop to the lesser or greater curva- 
ture and vice versa As far as function is 
concerned, placing tile loop in either di 
rection has been entirely satisfactory and 
has caused no difficulty One of us 
(SFM) always places the distal end of 
the jejunal loop on the lesser curvature 
and the other author (HD A) prefers 
the distal loop placed on the greater 
curvature 

When the anastomosis has been com 
pletcd the retained portion of the 
stomach lies high under the left costal 
margin, and when the level of the di 
vision is made high on the greater 
curvature the gastrojejunal anastomosis 
will be in the transverse position With 
the distal loop at the lesser curvature the 
mesentery is not twisted since the natural 
configuration of the mesentery runs 
Obliquely from the left costal margin 
across the* peritoneal cavit> to the ncht 
colonic gutter Will, such a high resection 
the anastomosis will function satisfactorily 

Before the stomach is mobilized, the 
first jejunal loop is picked up and marked 
with a lint silk suture, which is left long 
A cLuiip „ applied >o H,„ 

JtJUMl required a „ d 

lo d.lner l ie jejunum f,„ m du. abdomen 
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referred to as a Hofmeister modification 
of the Billroth II, but actually it is a von 
Eiselberg resection, described in 1889 
von Eiselberg closed the lesser curvature 
end of the transected end of the stomach, 
thus reducing the size of the gastric 
stomal orifice He then anastomosed part 
of the divided stomach to the side with 
the jejunum, von Eiselberg also brought 
the jejunum anterior to the colon as 
we do 

After the posterior row of interrupted 
black silk sutures has been inserted, an 
incision is made into the jejunum open 
ing into the lumen and a similar incision 
is made into the stomach, cutting away 
the clips along the stomal orifice A con 
tinuous suture of No 0 chromic catgut is 
then started at the lesser curvature side 
of the stoma and earned posteriorly to- 
ward the greater curvature, uniting the 
musculans and mucosal layers It is then 
continued on the anterior wall to form 
the mucosal stitch of the anterior layer of 
the stomal orifice, thus closing the anas 
tomosis This anterior suture layer is 
further reinforced with interrupted sutures 
of black silk The jejunal loop is further 
attached by the sutures across the entire 
invened end of the stomach so that the 
jejunal loop forming the anastomosis does 
not hang by Us stoina alone but has a 
broad attachment to the transected end 
of the stomach Tins completes the anas 
tomosis 

As stated above wuh resection of the 
stomach for carcinoma the gastrocolic 
and kasirohepatic omenta jit removed 
also When the lesser jxntoneal cavity 1* 
ojRned, the dissection is carried laterally 
toward the dude mini and at the site of 
the middle colic artery the reflected 
|xnioncuin i» divided, continuing the dis- 
section posterior to the duodenum All 
llic lymphatic tissue adjacent to lie 
pylorus i* drtachid from the mesocolon 
to make suit that all nodes in this area 
ate vciy carefully dissected out Ilte duo- 
denum is iranv-cn-d at a scry low pt inf 
almost down to die level 0 ( die atnjwlla 
«f Vater Maine dc convexity of the 
du<*!cnum ail nodes along die (umniun 
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bile duct, hepatic artery, and portal vein only a few short gastric arteries must be 
are included in the dissection Mobihza ligated above, along the convexity of the 
tion js proceeded well along die lesser stomach The stomach is transected high 
curvature, removing all the gastrohepatic and only a small gastric remnant (15 to 
omentum The duodenum is divided and 20 per cent) is left in a radical removal 
closure made in a manner similar to that for malignant tumor This type of high 



Fig 8 13 Formation of thr gastrojcjunal stoma The stoma is p'aced at the 
greater curvature third of the transected end of the stomach (a) The lesser 
curvature end of the transected stomach has been dosed by a continuous 
mucosal suture of No 0 chrome catgut reinforced with interrupted sutures 
of fine silk A running interlocking suture of chromic catgut is started at the 
lesser curvature end of the stomal orifice and continued toward the greater 
curvature ( b ) and {<) Suture is continued anteriorly as a running Lemberts 
Saturn to contp/efe closure of mason in (he stomach and jejunum thus 
forming the stomal orifice A second layer of interrupted fine black silk is 
used to reinforce the gastrojeyunal anastomosis The distal jejunal loop on 
the lesser curvature side is attached to the closed end of the stomach with 
three or four interrupted sutures of silk this supports the jejunum and 
avoids undue tension on the gas royejunal stoma 

of closure for ulcer The stomach is then radical partial gastrectomy is an effective 
turned ccphalad and the blood supply of operation for cancer The jejunal anas 
the lesser curvature, the left gastnc artery tomosts is more easily performed than an 
off die celiac axis, easily visualized, this is esophagojejunal anastomosis, and prob 
divided and ligated The splenic artery lems of diet and nutrition arc much less 
and vein can be ligated just medial to the than with total gastrectomy Moreover, 
left gastroepiploic artery directly above patients undergoing this type of opera 
the superior border of the pancreas, the tion are not likely to develop a primary 
spleen may be elevated out of its bed and anemia, as the stomach remnant is still 
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Fig 8 15 Esophagojejunal anastomosis (a) The stomach has been com 
ptetcly mobilized and turned cephalad over the left costal margin (6) To 
form the first posterior suture line interrupted silk sutures are placed before 
the jejunum is approximated to the esophageal wall Note also that the 
jejunal lumen is opened before the posterior silk sutures are tied this permits 
trimming away excessive mucosal tissue and more ready control of bleeding 
from the jejunal incision ( c ) Posterior silk sutures are tied and an incision 
is made into the lumen of the esophagus Esophageal contents can then be 
aspirated, preventing contamination A running suture of No 0 chromic 
catgut is started posteriorly on the left side and continued to the right and 
anteriorly right to left to form the anterior suture line The esophagus is 
completely divided as the anterior suture line progresses to compleie the 
closure of the esophagojejunal anastomosis A second suture line of inter 
rupted black, silk reinforces the anastomosis Interrupted silk sutures are used 
to attach the peritoneum of the diaphragm to the jejunum and thus support 
the esophagojejunal anastomosis to the diaphragm 


cephalad and the major blood vessels 
supplying the stomach may be ligated 
The left gastric artery is clamped and 
ligated as it branches from the exposed 
cchac axis The loose areolar tissue about 
the celiac axis, together with any re 
matning nodes, may be stripped readily 


The splenic artery directly above Uie 
upper border of the pancreas is followed 
to the hilus of the spleen, and splenic 
artery together with the vein is ligated 
just proximal to the left gastroepiploic 
artery (see Fig 8 11) This maneuver 
will divide the splenic blood supply and 
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the vessels to the upper half of the greater 
cuivature, permit removal of the spleen 
and control the bleeding f rom the shorl 
gastric vessels The major blood supply 
of the stomach is thus controlled and the 
stomach will then be attached only to 
the esophagus, which has previously been 
exposed Esophagointestinal continuity is 
reestablished by anastomosis of V 
ivided end of the esophagus to the side 
Of a loop of jejunum (Fig 8-15) Follow 
mg completion of the esophagojejunoslomy, 
an entcroenterostomy ,s always advisable 
and is usually earned out This is a 
simple, effective method of anastomosis 
tha provides an adequate pouch for 
lood and does not involve the nsk of 



fit: 8 16 Billroth I resection. T>pcs of R 
trojcjuiul anastomose s are d, 0>wl >P 8 


made without tension and this can be 
done readily in most cases The only un 
portant technical change in the dissection 
is the thorough mobilization of the duo- 
denum so that it can be anastomosed to 
the end of the stomach remnant without 
tension We believe that the Billroth II 
operation can be empJo)ed more readilj 
in most resections for carcinoma or duo- 
denal ulcer The Billroth I procedure 8 
an excellent method in many cases of 
gastric ulcer when a very radical gastnc 
resection is not necessary This is p 31 
ticularly true if the patient is a woman 
or is thin and undernourished We do not 
advocate routine use of the Billroth I 
operation for duodenal ulcers, but prefer 
to utilize the conventional Billroth H 
procedure that permits a higher resection 
for the average duodenal ulcer We do not 
believe that Billroth I will allow adequate 
resection for carcinoma of the stomach 
only m a few instances can the duodenum 
be anastomosed without tension to the 
remnant of a stomach that has been re- 
sected high, as is necessary in cases of 
gastnc carcinoma We have not employed 
the procedure in establishing esophago- 
duodcnal anastomosis following total 
gastrectomy 
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Gastroenterostomy 

Gastroenterostomy was first performed 
by Anton Wolfier (1881), an assistant »« 
Billroth’s Chmc In 1885 son Hacker 
utilized the method of making the ope* 1 ' 
mg in the transverse mesocolon and 
making the gastrojejunostomy retrocohe- 
. (any modifications of gastroenterostomy 
have Been employed over the yean, most 
of diem concerning the position and aj>- 
plication of die jejunal loop 
Gastroenterostomy is still a very useful 
<>{*. ration and is often employed os a con- 
servative procedure in cases of j>epttf 
ulcer, for those, patients m whom the 
stomach ts chronically obstructed Because 
of an old warred ulcer in die du«*lenu«» 
nr in the pylorus, or an ulcer tha: is in- 
active and m which gai-nc analysis show* 
»v»w acid values Gaitfojrjunal nicer* may 
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* follow gastroenterostomy, especially when 
it is performed because of nonobstructmg 
j ulcers in the duodenum or stomach It is 
often used as a conservative operation if 
•i the patients general condition will not 
j permit a more radical procedure such as 
a gastric resection Gastroenterostomy has 
frequently been combined with vagotomy 
Gastric resection has replaced gastro 
enterostomy as a surgical procedure m 
the majority of cases of peptic ulcer be- 
cause of the fairly frequent occurrence of 
gastrojejunal ulcers after gastroenteros 
tomy 


the base of the mesocolon The stomach 
is pushed downward and directed toward 
the mesocohc opening by the Babcock 
forceps, which has been previously applied 
on the anterior wall of the stomach The 
edge of the stomach is grasped with a 
second Babcock forceps applied alongside 
the first Babcock forceps, the posterior 
gastric wall can now be delivered through 
the rent m the transverse mesocolon and 
the colon allowed to fall back into the 
abdomen above the clamp so that it is 
out of the operative field The gastric 
stoma should open from above downward 



Fig 8 17 Posterior gastroenterostomy Note that edge of incision in meso 
colon is sutured to stomach jejunum is then sutured to stomach wall and 
an incision is made into the stomach and jejunum to form the stomal orifice 


Gastroenterostomy is preferably per 
formed without clamps The site of the 
gastric stoma is marked by grasping the 
greater curvature border opposite the in 
cisura angulans with a Babcock forceps 
Th» is done on the anterior wall of the 
stomach before the transverse colon is 
turned cephalad and before the rent is 
made m the mesocolon The first loop of 
the jejunum is exposed by elevating the 
transverse colon cephalad, exposing the 
duodenojejunal angle at the ligament of 
Trenz The jejunal loop 10 to 15 cm. 
from the ligament of Treitz is grasped 
with a Babcock forceps and elevated 
into tlie operative field An incision is 
made in the transverse mesocolon to die 
left of die middle colic vessels and near 


and to the left with the lower end of 
the anastomosis just above the greater 
curvature A single suture of silk unites 
the jejunal wall to the selected part of 
the stomach wall, winch will form the 
upper limit of the stomal orifice A 
second silk suture is placed 6 to 15 cm. 
distal on the jejunum and unites the 
jejunum to the stomach near the greater 
curvature, this will form the lower end 
of the gastrojejunal stoma (Fig 8 17) 
These two silk sutures act as stays and 
mark the limit of the stomal orifice The 
portion of jejunum between these stay 
sutures is now united with interrupted 
fine silk sutures to form the posterior 
suture Itne An incision is made into die 
jejunum and also into the stomach A 
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running suture of No 0 chromic catgut 
is used to unite the mucosa and mus- 
cularis of the jejunum and stomach The 
suture is started at the posterior edge 
of the incision and carried anteriorly to 
form the stomal orifice and thus close the 
incision in the jejunum and stomach A 
second anterior suture line is completed 
by interrupted sutures of fine silk The 
rent in the mesocolon may now be closed 
about the gastrojejunal stoma by suturing 
the edges of this rent to the stomach wall 
The mesocohc rent may be closed by 
suturing the edges to the stomach before 
starting the anastomosis, provided the 
position and applicaUon of the jejunal 
loop have been determined The mesocohc 


strands of the vagus nerves should be 
divided carefully and ligated, and all 
bleeding points ligated about the esopha 
gus 

Complications of Gastrectomy 
This discussion applies to the im 
mediate complications occurring after re- 
section These complications are primarily 
as follows leakage of the duodenal 
stump with the development of a duo- 
denal fistula, postoperative bleeding ob- 
struction of an efferent loop, and the 
possibility of acute pancreatitis caused by 
injury to the pancreas during gastric re- 
section 


rent may be more readily sutured before With careful mobilization of a pliable 
the jejunum is attached to the stomach wall of the duodenum beyond the duo- 
Howcvcr, it may be done in either way denal ulcer, the mucosa and muscularu 
may be inverted very accurately, and the 
Vagotomy closed end of the duodenum carefully re 

r inn j enforced with interrupted sutures of black 

In 1913, Dragstedt and Owens re- silk When the inversion has been com 

ported on the use of vagotomy in the plcted, the duodenal stump may be cov 

surgical treatment of duodenal ulcer cred with adjacent mesentery by a few 
Vagotomy (division of the vagus nerves) interrupted sutures of fine black silk. If A 
prevents lilt cephalic phase of acid for- is suspected that the inversion is insecure 
niation in the stomach Vagotomy is and that the pancreas may have been 
oltcn employed in combination with injured, a cigarct drain may be placed 
gastroenterostomy or pyloroplasty, and down to the head of the pancreas, near 
more recently with hcrmrescction of the the mv cried end of die duodenum, and 
stomach The left lobe of die liver is dc- brought out laterally through a stab 
tachcd from die diaphragm by division of wound in die right side of the abdomen 
t ic triangular ligament and retracted to This dram can be removed in five W 

Uie right An incision u made dirough the seven days If a duodenal fistula de- 

peritoneum and over die esophagus and vclops, continuous suction with a cathcur 
the right index finger introduced into die m die drainage tract will effectively con 
mediastinum Interior to the esophagus. Irol drainage and will result in rapid 
Alter dir vagus nerves have been gently closure of die fistula 

ET , Tv arCoLir U “ uc b > U » po“«Me for biliary obstruction to 
tl o T7l "r and L >” ,rac - ”* Jn occasional case, but will. 

“ \ w i U ,1U ' 1x5 tx * •‘"“rate visualization of the common bile 

notiritor ««, , 1 _ r catheter is earned duct, inversion sutures of die duodenum 
cxriu-d .i' C *^1* a °d traction ate not hkclv to impinge uj>on the duct 

nerves m*. * ' t* 7°*’ r T P‘ C ' aRm or ll r ‘f Vatcr If the level of 

hum [h- , I ^ c “hfied and separated the comincu bde duct it m doubt the 

t».ed f£,ni. , T." 11 * ‘ CM " Cnt ? duct »«> *-* ojK-ned, and a No 14 h> »6 

or ax ** 1 wr >»td left rubber catheter threaded ihrouji into 

tL L TJ.S" <1 die duodenum further mobilization oi 

i , * j ,Uy U palpated the duodenum can then be effected with- 

* con mued traction on d* ca 1 cter All out danger of injury to d e cor unoo U e 
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duct or ampulla and closure can be made 
above the catheter, which may be pal 
pated very readily 

Acute pancreatic necrosis following 
gastnc surgery is a relatively rare occur 
rence As Warren has pointed out, dis 
turbances in blood and urinary diastatic 
activities are probably more common 
than is generally recognized Except for 
direct injury to the pancreatic ducts, 
which may be observed at the time of 
operation or at autopsy, acute pancreatic 
necrosis secondary to gastnc resection is 
infrequent, but does occasionally occur 

Pancreatic fistulas very seldom occur if 
the possibility of injury to the pancreas 
is kept in mind If such injury should 
occur, a dram can be inserted and in 
many instances a subhepatic or sub- 
diaphragmatic abscess can be avoided 
Subhepatic and subdiaphragmatic ab 
scesses rarely occur if meticulous attention 
is paid to the dissection, avoidance of 
contamination, pretention of injury to 
the pancreas, and to the closure of the 
duodenal stump 

Obstruction or leakage of the gastro 
jejunal anastomosis is also uncommon, 
as is obstruction of the efferent loop Ob 
struction of the proximal or afferent loop 
at the stomal orifice is extremely un 
common and in most cases such obstruc- 
tion is caused by edema One of us 
(H D A ) has emphasized that meticu- 
lous attention must be paid to the control 
of hemorrhage at the stomal orifice to 
prevent the formation of a hematoma 
and the development of obstruction of 
either loop by impingement upon the 
stomal orifice Such obstruction, however, 
occurs very rarely When gastrojejunal 
obstruction does occur it is transient and 
surgical intervention is rarely required, 
dependent drainage with a Levin tube 
is sufficient and gastrojejunal drainage 
is resumed earl) Any malfunction of 
the stoma will be caused by the develop- 
ment of edema and obstruction of the 
afferent or efferent loop at the site of 
the stoma 

Postoperative anemia and massive hem 
onrhage are likewise extremely uncommon 


if meticulous attention is paid to the 
ligation of all bleeding points When the 
clips inserted by the von Petz clamp are 
tnmmed away at the site of the stomal 
orifice all bleeding points should be 
grasped with a small mosquito forceps 
and ligated individually When the von 
Petz clamp is not employed, vessels in the 
submucosal la)er may be ligated as de 
scribed above after division of the sero 
muscular Ia>er and before the mucosa is 
divided 

Late Complications Anemia occa 
sionally develops after partial gastrectomy, 
but is always of a hypochromic type 
caused by iron deficiency Secondary ane 
mia will respond readily to doses of fer- 
rous sulfate 

Iron deficiency anemia also develops 
early after total gastrectomy Hcmato 
poiesis is dependent upon a normal stom 
ach therefore, following any total 
removal of the stomach a macrocytic, 
megaloblastic or primary type of anemia 
will manifest itself in all cases if the 
patient lives long enough Secondary 
anemia is first to be noted, but a primary 
type of anemia will develop at a much 
later period more often two to three 
years or more after total gastrectomy 
Total gastrectomy should be followed 
permanently by monthly injections of 
vitamin B, 2 to prevent this 

Appropriate blood studies should be 
carried out at regular intervals after 
operation so that the development of ane- 
mia of any type may be recognized early 
and treatment promptly instituted Some 
patients who have neglected to see their 
physician regularly after undergoing total 
gastrectomy have developed severe anemia 
with very low hemoglobin and red blood 
cell count When finally they do go for a 
check up examination, the chief com- 
plaints are weakness, dyspnea, and ma- 
laise Either type of anemia responds well 
to the proper therapy 

Gastroileostomy should be an uncom- 
mon complication of gastnc surgery The 
main interest in this complication lies not 
in the numbers encountered but in its 
supreme prevcntability and remediabihty 
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Many instances were reported during the 
heyday of gastroenterostomy but the com 
plication was not serious when a short 
circuit procedure was employed as some 
of the gastric contents drained through 
the pylorus The error continues to be 
made during gastric operations and is a 
much more serious matter in gastric re 
section since the gastric remnant is anas 
tomosed to the lower ileal loop and 
weight loss is most pronounced in these 
cases Classical symptoms are diarrhea 
and weight loss severe anemia develops 
in some cases but pain is not a notable 
feature We have seen ten instances of 
this complication during the past twenty 
eight years four occurring in patients 
who had undergone partial resection the 
remainder occurred in an attempted per 
formancc of gastroenterostomy All these 
operations were done prior to coming to 
this clinic for treatment Diagnosis is 
usually readily made by x ray examma 
lion and both barium meal and barium 
enema studies should be carried out In 
most instances the clinical course is char 
actemuc and surgical treatment is rc 
(pured When this complication follows 
gastroenterostomy simple disconnection 
may suffice but if «ui ulcer or scar of a 
previous ulcer is present gastric resection 
is die best treatment When it occurs after 
resection the ileum she i Id be detached 
from the stomach and the gastric remnant 
anastomosed to the proper jejunal sog 
ment s 

Castroileostomy should not occur if the 
proper jejuna! loop „ .dentffied and 
mailed before resection is begun It is 
sate j ractice to lave tbr assistant as well 
wile surgeon ilway, tdenufy the Iil a 
ment < f Dcitr and t> e correct segment i f 
jej mum ** 1 
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tremely important Gastric ulcers located 
near the cardia or in the fundus of the 
stomach usually produce very acute symp 
toms with pain located high in the epi 
gastrium and in the lower sternal region 
frequently associated with vomiting 
Proximal lesions also may present another 
important symptom that is, dysphagia 
that is not associated with lesions occur 
ring in lower areas of the stomach Since 
many of these proximal lesions prove to 
be carcinomatous, they must be handled 
with extreme care Resection should be 
earned out in most cases It is neither safe 
nor dependable to evaluate such proxi 
mal lesions by gastroscopy because of the 
danger of possible perforation of the 
lower esophagus and the inability to ob 
tam a satisfactory biopsy specimen by this 
method If endoscopy and biopsy are dc 
sirablc they should be carried out with 
direct visualization through the csophago- 
scopc Unfortunately, barium studies may 
not indicate the presence of 3 carcinoma 
of the cardia or fundus until the Jcsion « 
advanced and in our experience the 
lesion is always more extensive than tic 
roentgenogram suggests Because of these 
well known difficulties in making an earl) 
diagnosis of proximal gastric lesions it u 
advisable that the patients have careful 
and repeated barium examinations of the 
proximal stomach at short intervals when 
evtr classical clinical symptomatology 1* 
present Tins symptomatology consists of 
(pigastnc or substrmal distress or pain 
anorexia nausea vomiting and wcicll 
loss and cqncially my degree of dys- 
phagia Esophagoscopy and exploration 
should be advised if constant abnormal 
me* arc demonstrated in the proximal 
third of the stomach by any of d c 
methods of investigation outlined above 

Surgical \pproaeh in the IV.,.....* I 



SURGERY OF THE STOMACH 


be exposed for adequate resection by 
utilizing either an abdominothoracic or a 
transthoracic transdiaphragmatic incision 
*ve prefer the abdominothoracic incision 
lor benign lesions of the proximal stem 
acn that require less radical resection In 
addition, it is a good incision for de 
bilitated patients m whom roentgeno 
grams re\eal an extensive lesion of the 
upper end of the stomach Since these 
cases are very likely to be inoperable, it 
is better to determine resectability through 
the abdominal part of an abdommotho 
racic incision, thereby avoiding a more 
extensive procedure if the tumor is in 
For th,s a PPr°ach, the patient 
should be positioned on the operating 
table on his back with the left side 
shghdy elevated and the left arm sus 
pended from the anesthetist s screen The 
a ominal part of the incision may be 
either a vertical rectus-sphtting or retract 
mg incision, or an oblique or transverse 
(fT“ 8 m , C “‘ on the ttp.gastnum 

i g M 8 18) * e,ther l VP e of incision 
should tenmnate on the costal margin 
opposite the anterior end of the seventh 


placmg the patient in the lateral position 
with the left side up The eighth nb is 
resected from its periosteal bed, the ninth 
is transected posteriorly, and the dia- 



Fig 8 18 The abdominothoracic incision 
for exposure of the proximal third of the 
stomach 


phragm opened widely in the line of this 
incision from the esophageal hiatus to the 
anterior margin of the chest Utilizing 
this procedure, carcinoma of the cardia 



ic F prof,™l™L'i a “ lh ° r, ‘“ C ' ra “ d “ P '’ raBn ' 1,,C m “'°" ‘° r “P™ o' 


ml el ?u th 50 that 11 may be extendi 
into the chest at this level if the lesi< 
proves to be resectable 
If the carcinoma appeals to be «sc 
table bj preoperativ e evaluation at 
„ " c Pt'fer to use a tran.thorac, 
transdiaphragmatic incision (Fig 8 19 


and fundus can be well exposed on all 
sides, especially the important postero- 
lateral aspect This will allow the widest 
possible block dissection of the proximal 
portion of the stomach, including the 
spleen and die entire gastrosplenic and 
gastrohepatic mesentery and the celiac 
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and perigastric nodes, if necessary, the 
distal pancreas, portions of the diaphrag- 
matic crura, and any amount of the 
esophagus raaj be resected This opti 
mum exposure of the lower esophagus is 
of extreme importance since cardial car- 
cinoma can often extend microscopically 
or grossly for some distance intramurally 
in the lower esophagus Since it is often 
difficult to estimate the exact area of such 
extension, frozen section studies must be 
carried out to make certain that the 


tensive proximal resection for carcinoma, 
since in these cases we have not felt that 
any important factor of ulcer diathesis 
was associated However, Smith, Moulder, 
and Adams report that even these pa 
tients may eventually have difficulty from 
antral stasis and pylorospasm if they sur 
v iv e for many y ears 

Technique of Proximal 

Subtotal Gastrectomy 


margins of the resection are free of micro 
scopic carcinoma Considerably greater 
flexibility in radical resection under the 
very best direct vision at all tunes, is pos 
sible with this approach as compared with 
the abdominothoracic incision which 
limits exposure to some extent to the 
antenor and lateral visualization of this 
region 

Surgical Management of Lesions of the 
Proximal Stomach 

If a benign ulcer or tumor is cncoun 
tered in the proximal portion of the 
stomach much less radical resection is 
advisable If technically feasible a wedge 
or sleeve resection is a good procedure in 
such cases However frozen sections 
should again l>c employed to male cer- 
tain that the lesion is truly benign since 
the surgeon cannot depend on gross 
characteristics to make this important de 
cision If frozen section shows that an 
ulcer that appears benign is actually 
malignant a wide proximal irsection of 
the stomach should be carried out If 
ocal excision is not feasible and the lesion 
!«as proved benign a lev* radical proximal 
meet, on should lx? done tailoring , he 
transected -.,.1 ..r s . 


An adequate exposure by one of the 
two approaches described is essential in 
order to visualize the proximal stomach 
for the required amount of resection, de- 
pending upon the type and extent of the 
lesion encountered Even more important 
than this, perfect visualization and tcch 
meal maneuverability arc absolutely neces- 
sary for making the esophagogastric 

anastomosis The morbidity, mortality, 
and the late functional results of this 
operation depend to a large degree upon 
the success of this anastomosis After the 
diaphragm has been opened and tl e 
crura divided down to the esophagus as 
it lies m the hiatus, the lower end of the 
esophagus is retracted from behind the 
aorta and freed from the pericardium 
and the contralateral pleura A length of 
Penrose rubber tubing is passed around 
the lower end of the esophagus to pro* 
side traction The gastrocolic mesentery 
is divided and the lesser omental sac 
opened widely The gastrohepatic mown 
t«-ry is divided in the dun avascu'af 
area above the antrum and a second 
length of Penrose tubing passed around 
the antrum of die stomach for trictwn 
By tin* meins trauma from handim., the 
lesion or from instrument* applied 10 tie 
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creas in the lesser omental sac before the 
spleen and the fundus of the stomach are 
mobilized, splenectomy can be facilitated, 
and considerably less vascularity will be 
encountered in the subsequent dissection 
The spleen is then mobilized and the 
pedicle divided, being careful not to in- 
jure the end of the tail of the pancreas in 
the splenic hilum It is well in all types of 
gastric surgery to avoid opening pan 
creatic tissue or injuring it even to the 
slightest degree unless it is part of a 
planned resection, since this may be the 
direct cause of serious complications such 
as acute pancreatitis, fistula, residual ab 
scess, or dehiscence of the anastomosis 
When the spleen is freed from the tail 
of the pancreas, mobilization of the 
greater curvature is completed However, 
we often preserve the right gastroepiploic 
artery by staying outside this vessel as we 
divide the gastrocolic omentum The ar 
tery is sectioned later if necessary, to pro 
vide greater mobility for the distal gastric 
stump in bringing it up to the esophagus 
The stomach can now' be rotated me 
dmlly, permitting a good exposure of the 
gastrohepatic mesenter> This mesentery 
» then divided from the diaphragm 
downward until the left gastric artery is 
encountered at the border of the pan 
CTeas and the celiac axis This artery is 
divided close to its origin, removing the 
entire gastrohepatic mesentery and the 
celiac nodes The right gastric artery is 
preserved at this point and will be ligated 
only if additional mobility is required 
The stomach and lower esophagus have 
now been entirely freed and the extent of 
the resection is determined with regard to 
the limits of the lesion at this point (Fig 
8 20) Again, it must be stressed that 
microscopic intramural extension is likely 
to be present, both distally toward the 
antrum and proximally mto the lower 
esophagus Therefore, it frequently be- 
comes necessary to resect a considerable 
portion of the stomach and, to a greater 
extent, along the lesser curvature side of 
the stomach The stomach is transected 
obliquely, preserving a little more of the 


greater than of the lesser curvature The 
end of the stomach is closed carefully in 
lasers Figure 8 21a, a continuous mu 
cosal suture of fine chromic catgut, Fig- 
ure 8 21 b, a running, inverting Lembert 
type of suture in the seromucosal layer 
using fine chromic catgut, and Figure 
8 21c, a serosal layer of interrupted in- 
verting Lembert sutures of fine silk An 
adequate aperture is left on the greater 
curvature side of the stomach for anas- 
tomosis with the esophagus This aperture 
should be slightly larger than the esopha- 
gus above In spite of past teachings that 
an anastomosis in a suture line of this 
type is undesirable, it has worked out 
very satisfactorily without complications 
in our hands Large amounts of stomach 
wall must not be turned in with this end 
closure, however, and the closure must be 
made in meticulous layers or it will be 
difficult to make a satisfactory esophageal 
anastomosis at the angle We no longer 
use the von Petz machine for transecting 
the stomach in this particular operation 
because of the resultant bulky turn in of 
the line of silver clips 

Our method has the advantage of al- 
lowing very ready adjustment of the gas- 
tric opening to the size of the esophagus 
above The esophagus is frequently of 
very small caliber, and in order to pre 
vent stricture and poor function it is best 
to increase the size of the anastomosis by 
enlarging the end of the esophagus This 
may be accomplished by making a short 
longitudinal incision at the end, which is 
more satisfactory than an oblique incision 
across the esophagus since the circulation 
of the tip of the obliquely transected 
esophagus may be impaired The detail 
of the esophagogastric anastomosis is the 
same at any level a two layer anastomo 
sis made entirely with interrupted fine, 
No 000 silk sutures 

Because of the great retractabihty of 
the esophagus and the difficulty in con- 
trolling the esophagus after transection, 
the stomach is left attached to the esopha- 
gus for traction until the posterior row 
of sutures is placed between the csopha- 
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Fig 8 20 (a) Approxi 
mate extent of resection in 
proximal subtotal gastric 
resection ( b ) Method of 
transection of the distal 
portion of the stomach 
Serosal muscular lajcr is in 
cised, exposing large vessel* 
in submucous plane These 
vessels arc ligated in eon 
tinuity with fine silk sutures 
before the mucosa is <h 
vided 



hig 8-21 \ jxirt c n of the 
transected end « f the storn 
a<h is closed in Ia)crs. (a) 
Continuous suture of fine 
chromic catgut for the tnu 
rosa ( b ) line chnmic 

catgut forms a runnu g in 
verting Lrrnhrrl t)pe « f *u 
turc in the scr mucosal 
la>er, (r) inlrrrupied ill 
verting la-mliert * sutures i f 
line silk complete the cl *■ 
sure V te that the apertuie 
to form the st mal orifice 
it left « n lie greater curva 
ture side < / the turner led 
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Fig 8 22 (a) First row 
of interrupted sutures of the 
esophagogastric anastomosis 
{b) Second or mucosal row 
of sutures of the posterior 
half of the anastomosis 


postoperative period and in promoting 
rapid healing and pres enting late strictures 
finally, the first mucosal serosal layer 
1S corn pl e ted anteriorly, exercising care 
r°iV°u tUrn ln a ,arge 311101101 of the wall 
this line of sutures, thereby produc 
g a bulky shelf at the anastomosis that 
raay result m partial obstruction The 
perattte field is then irrigated with pent 
C, | "j so ^ utlon > the mediastmal pleura 
closed loosely with interrupted sutures, and 
e diaphragm is closed with great care 
n this type of resection, no great bulk of 
me stomach passes through the diaphragm 
an lt f can he closed to approximately the 
, ° f a non °al hiatus at the normal 
anatomical lesel The chest u closed in 
yers wall an intercostal catheter placed 
° the chest for suction drainage 



Fig 8 23 Completed anastomosis 
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Technique of Proximal Total 
Gastric Resection 

As in the management of lesions of the 
distal part of the stomach, an adequate 
proximal subtotal gastrectomy is by far 
the most common operation emplojed for 
those found in the proximal portion Un 
dcr certain conditions, however, total gas 
trectomy and more extensive resection of 
the lower portion of the esophagus are 
necessary to obtain an adequate margin 


dominal total gastrectomy Instead, we 
employ a Roux en Y type of procedure 
with an end to-end jejunoesophageal 
anastomosis (Fig 8 25) the jejunum is 
transected about 6 to 8 inches from the 
ligament of Treitz, dividing the highest 
jejunal arteries near the root of the mes 
enter) and preserving the arcades Ade- 
quate circulation and mobility must be 
provided to the distal end of the jejunum 
to allow satisfactory healing of the anas- 
tomosis without undue tension The 



fig 8 21 (a) Appro*' 

male extent of resection in 
proximal total gastric nsec 
lion Closure of duodenal 
stump (b) continuous m» 
rt sal suture of fine chromic 
catgut, (<r) inverting Ixm 
ben suture in seromuscular 
lajrr, using fine chromic 
catgut (<t) serosa I layer of 
interrupted inverting Ixm 
liert suturts <f fine silk 


beyond the carcinoma both distally and 
pmw.ull) <*.g 8 2f) Under tin so con 
Union, the stomach and spleen arc 
mobdi/ed as picv muvl) described 


d lodenuni 


the 

is transected ju.i beyond the 
pvlonis and the duodenal stump closed 
*' “*• |wima»> cardial carom ma h «. ex- 
trmlrj „„„ ,|, c k ,„„ l|u- 


proxmul end of the divided jejunum » 
reunited with the jejunum projicr about 
6 to 8 inches distall) by an end lo-sidc 
inavtomoMi This is made in two layer*, 
** m tht tichnique of ^ostrocntcrostnin) 
Hit end to-end jejunoesophageal anas* 
toinovis (Iig 8-26) is made with inctirit* 
h*tis care, u.ing two layers of inurmptcd 
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Postoperative Management of Proximal 
Gastric Resections 

The postoperative management of pa- 
tients who have had an esophageal anas- 
tomosu °f any type must be most careful 
Both the Lev in tube and the chest tube 
are usually removed in twenty four to 
forty-eight hours Nothing is given by 
mouth for forty eight houm and" on the 

third postoperative day, 1 ounce of water 
per hour j s S»'en by mouth Adequate 
Huids and electrolytes are admunstercd 
parenterally during this period and con- 
tinued until sufficient amounts can be 
taken by mouth If the ounce of water is 
era well on the third postoperative 
day ’ 2 ounces of clear fluids per hour are 
gnen on the fourth day, supplemented 

tile flu,ds and Progressing on 

ffie fifffi da y to a Iiqmd diet that mc f udes 

T , quanbtJes °i 3 ounces per hour 
this point the quantity of the feeding 
L tu T feased > but soft ^ods are added 

*J e S °, that ’ by the end of fi^t 

eek, multiple small meals of soft bland 

avS arC taken satlsfac ‘onIy In order to ^ 
avo,d increased complications, this rou- 

Du s hM USt ^ be aItered and mus t not be 
P died wnh respect tQ quantlty at any 

Pomt These patients are permitted out 
d C %Vltbln tbe fi re t few postoperative 
>s as are most surgical patients today 
is also important in dealing with all 
to ents w, th an esophageal anastomosis 
give large doses of antibiotics for cov- 
t. nrmg the first week or ten days 

1 Qnnnnn een ° Ur practlce to administer 
.WO.OOO units of penicillin and 0 5 Gm 
firvl Str r epl0m > cln e ' er y six hours for the 
m forty eight hours, and then Bicilh- 
mycm twice a day for the remainder of 
‘he penod m which it is needed 



Fig 8 25 Jejunal mobilization for anasro 
mosis with the esophagus 


Jar* °f Proximal Gastric 

Aside from complications of pulmo 
fra?m Ca ^ laC ’ and renal ongm which are 
n ? n y seen after any major surgical 
Procedure in debilitated and depleted pa- 


tients, those particularly associated with 
proximal gastrectomy and gastroesopha- 
gectomy are related to the anastomosis 
and the suture line If the latter are 
earned out meticulously, obstruction, dehis 
cence, and leakage, with resulting medias 
tinitis empyema, and pentomtis, will be 
avoided in most cases In addition, if any 
unrecognized residual microscopic car- 
cinoma is left in the line of resection and 
anastomosis, dehiscence will commonly 
occur A poorly executed anastomosis 
may remain intact dunng the immediate 
postoperative period, but can result in a 
late stneture that will cause dysphagia, 
distress, malnutnUon, and weight loss In 
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these patients, \ arming degrees of stricture 
at the gastroesophageal or jejunoesopha- 
geal anastomosis are by far the most com- 
mon cause of inability to ingest food, 
rather than the small size or total loss of 
the stomach Dilatation of the stricture is 
usually helpful, but is often inadequate 
and difficult to maintain 


Gastric Problems Associated with Hiatus 
Hernia, Cardiospasm, Cardial Stricture, 
and Ulceration 

No consideration of gastric surgery can 
be complete without some reference to 
the gastric aspects of luatus hernia, car 
diospasm, cardiostricture, and ulceration 



Iig 8-JG (a) had !»-<■*■ J 
jrjuncHM pji-u.i-.il aiu'i*"" 0- 
*i*,{6}roinplrht! Roux «• 't 
aiuxiomwtis will* jrjuiM**- 
W))ilu^rj| 4(u>(< motif 
(lx (Juplir^Kui 
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this operation is definitely limited, and it 
should not be used m the presence of ad- 
vanced structural damage to the cardia 
When in cases of true organic stricture 
of the cardia dilatation for one reason or 
another has failed, or if cardial ulceration 
with stricture is present and the possibil- 
ity of malignancy is difficult to rule out 
adequately, proximal gastroesophagectomy 
should be done, taking into careful con 
sideration the ulcer diathesis factor pres 
ent in these cases A Finney or other type 
of pyloroplasty must be carried out simul- 
taneously if good long-term results arc to 
be obtained 
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Constitutional factors may also be im- 
portant, as the disease frequently affects 
several members of the same family An 
increased incidence has been observed m 
portal hypertension, long-standing biliary 
obstruction, bums, intracranial disease 
and moribund states 

Peptic ulceration occurs generally in 
non acid-secrcting mucosa adjacent to 
the parietal cell mass This is true of 
antral ulcers, most lesser curvature gastric 
ulcers, ulcers around the cardia and lower 
esophagus, ulcers associated with Meckel s 
diverticula, stomal ulcers, and duodenal 
ulcers The conclusion that acid pepsin 
juice is responsible for ulceration seems 
apparent Although it is axiomatic that 
acid pepsin juice is essential for ulcer 
production, other largely unknown factors 
determine the site of discrete ulcer 
mucosal susceptibility at a given time, 
and spontaneous ulcer healing when it 
occurs 

The work of Dragstedt has given much 
support to the view that duodenal ulcer 
an gastric ulcer are pathogenetically dif 
erent entities The danger of carcinoma 
in association with gastric ulcer provides a 
second important reason for differential 
mg between the two lesions and consider- 
ing them m separate chapters in this 


Gastric Hypersecretion and Duodenal 


243 

either abolishes or reduces to normal 
levels the nocturnal secretions of patients 
with duodena] ulcer and that duodena! 
u cers will then heal This , s , n support 
of the view that duodenal ulcer is caused 
by ov cractmty of the neurogenic phase 
of gastric secretion 

Studies in experimental ulcer produc- 
tion have added much to our understand 
mg of the etiology of peptic ulcer that 
can be profitably correlated with various 
situations in man This work underscores 
basic principles that underlie the sur 
gical treatment of the disease 

1 Ligation of the pylorus in rats re 
suits in peptic ulcer formation Pyloric 
obstruction in man may be an end stage of 
chronic active ulcer and usually requires 
surgical treatment Pyloric obstruction is 
in itself ulcerogenic Dependent gastro 
enterostomy which was for many years 
the mainstay of surgical therapy, will re 
suit in healing of the ulcer by affording 
prompt gastric evacuation and diversion 
of gastnc juice away from the ulcer 
Following vagotomy without a comple 
mentary emptying procedure a high in- 
cidence of duodenal ulcer reactivation has 
been reported as well as the development 
of gastnc ulcer It has been noted by both 
Harkins and Dragstedt that following 
vagotomy m dogs prepared with Heiden- 
hain pouches the total acid secretion of 
these pouches increases The vagotomized 
stomach is at least in some cases func 


Dragstedt s work has shown that pa- 
ients with duodenal ulcer secrete a 
greater volume of gastric juice of higher 
acm content than normal These mcas 
r« e ? entS ^ a ' e been made under fasting 
n ltions, dunng the mght, the subject 
etng shielded from environmental stimuli 
assure a basal state The twelve hour 
nocturnal secretion of hydrochloric acid is 
na* Ce l ° twent y times normal levels in 
tI f nts duodenal ulcer, whereas pa 
,,V Vlt k gastric ulcer secrete at normal 
hvdrrJn*™ 3 * * eve ^ s The normal level of 
SnJf ° nC aC,d secretion under these 

Ssr “h be, r n 5 ond 15 

5 «t has shown that vagotomy 


tionally obstructed so that gastnc phase 
secretion is accentuated Consequently, if 
vagotomy is performed in the treatment 
of duodenal ulcer gastroenterostomy or 
pyloroplasty must also be done 

2 The classical experimental ulcer of 
Mann and Williamson, which can be 
regularly produced in dogs by diversion 
of the duodenal secretions to the lower 
ileum and re establishment of gastrom 
testmal continuity by gastroenterostomy, 
has in some degree a counterpart in man 
The marginal ulcer that forms is sunilai 
to the ulcer that can be anticipated if an 
enterocntcrostomy is made below a gastro- 
enterostomy for the relief of afferent loop 
stasis. This situation is ulcerogenic be 
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and mechanical factors ha\e been im- 
plicated as go\ eming the gastroduodenal 
mechanism of gastnc evacuation The 
antral musculature, pyloric sphincter, and 
duodenal bulb have a coordinated func 
tion during gastric evacuation Smooth 
peristaltic waves pass through the antrum 
producing a positive pressure gradient 
carrying the chyme through a relaxed 
pyloric sphincter into the receptive, 
dilated duodenum 

As a result of controlled gastnc evacua 
tion the digestive processes are orderly 
There is no overloading, optimal stimula 
tion for the flow of pancreatic juice and 
bile is afforded, glucose absorption rate 
is controlled, and the small bowel is pro 
tected from ovcrdistention and irritation 
that cause hypermotihty and a variety of 
poorly understood disturbances 

The normal emptying time vanes with 
the composition of the food and may 
require five or more hours for fatty meals 

Secretory Function 

Hydrochloric acid is secreted by the 
panetal cells of the gastnc glands The 
maximal concentration of panetal cells 
» found m the body of the stomach To 
a lesser degree they are present in the 
fundus Practically none are present in 
the pyloric glands of the antrum The 
precise location of the pyloric zone can 
not be determined grossly There is vana 
tion in extent along the lesser curvature 
of the stomach and there is a vanable 
intermediary zone in the panetal cell con 
tent of the glands between the antrum 
and the body of the stomach 

The pH of parietal cell secretion is 
constant and m the pure state is an 
isosmotic solution containing 166 mEq 
per liter of chloride ion, 159 mEq per 
liter of hydrogen ion, and 7 mEq per 
liter of potassium ion with a pH of 083 
Operative procedures are effective in 
altenng the pH of the gastnc juice only 
as they alter the complex of factors that 
influence the stimulatory inhibitory bal 
ance of hydrochloric acid secreuon and 
the various factors that contribute to acid 
neutralization 


Measurement of hydrochloric acid 
secretion under various conditions has 
been used widely in clinical and experi- 
mental work 

Simple measurement of the fasting 
secreuon for free acid is satisfactory for 
diagnostic work and is a measure of 
physiologic secretion under basal neuro 
genic stimulation The results are similar 
to those obtained by collecting the 
nocturnal secretions, which is generally im 
practical Histamine stimulation is useful 
particularly in patients with achlorhydria 
m the fasting specimen to prove the 
presence of true achlorhydria, which would 
tend to rule out peptic ulcer as a diag- 
nosis The insulin test, or Hollander test, 
is useful m demonstrating the complete- 
ness of vagotomy Vagal stimulation re- 
sults from induced hypoglycemia which 
should be determined by blood analyses 
A blood sugar drop to 50 mg per cent is 
required for adequate stimulation The 
Hollander test is particularly useful in 
evaluating patients with marginal ulcer 
who have had prior v agotomy 

Pepsin is produced in the presence of 
an acid medium from pepsinogen, which 
is secreted by the chief cells of the gastric 
glands Pepsinogen is stable in alkaline 
solutions and may be detected m both the 
blood and unne Elevated pepsinogen 
levels have been noted in patients with 
duodenal ulcer Pepsin activity is con 
sidered essential for ulcer production, as 
is implied by the term peptic ulcer It is 
believed that, if the pH of gastnc juice 
is maintained above four, adequate pro 
lection is afforded against ulcer forma- 
tion, although it is clear that at least a 
degree of peptic activity would still be 
present Optimal activity develops at 
about pH 2 Peptic digestion hydrolyzes 
the protein molecule into proteoses and 
peptones These substances are important 
in secretory stimulation dunng the in 
testinal phase of digestion and in pro- 
moting pancreatic flow 

Mucus is secreted from specialized cells 
throughout the gastrointestinal tract and 
is the predominant secretion of the pyloric 
antrum and of Brunner’s glands, which 
are found throughout the duodenum and 
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to provide a gastric reservoir, but it is 
clear that most patients do very well with 
small stomach pouches and some even 
alter total gastrectomy Regardless o! the 
degree of resection, the antrum and 
pylorus and the control of gastric empty 
mg are lost y y 

small bowel function 
We Is and Welboum and Glazebrook and 
Velboum have shown that small bowel 
hypermottlity, elicited by hypertonic solu 
tions of protein h>drol>sates and carbo- 
hydrates and jejunal distention, is a 
consistent finding in the postgastrectomy 
patient These stimuli may be used to 
Produce symptoms experimentally in pa 
lents with the efferent loop syndrome 
l dumping syndrome) Characteristic 
ymptoms of tachycardia, increased blood 
pressure, sweating, weakness, and desire 
lie down ten to twenty minutes after 
eating may be present 
deficiency states Increased fecal 
at content is frequent after subtotal gas 
ectomy Shingleton has shown through 
J'otope studies that there is a defect in 
at hydrolysis rather than fatty acid ab 
sorption Pancreatic deficiency may be 
ue to Ick ss of secretory stimulation from 
Doth altered vagal innervation and duo 
ena] function Change in biliary flow 
ay a so be involved Whether gastroduo 
en ostomy providing normal continuity is 
css i ely to be followed by untoward 
sympto ms than gastrojejunostomy has not 
" c , lear, y determined Protein digestion 
and absorption appear relatively normal 
alter gastnc resection 
achlorhvdria The ulcer diathesis is 
'V, c °D tr °lled if achlorhydria has been 
*ne , but secondary disadvantages 
a y e related to loss in sterility m the 
upper gastrointestinal tract Impaired 
ron absorption with iron deficiency 
emia and megaloblastic anemia rarely 
a , r subtotal gastnc resection, 
ug the patient who has had total 
rccto| ny must have appropnate 
ra Py to prevent these complicauons 
clin LK t LINE reglrg 1 Tatio\ There is 
mav^ C V den r ce to suggest that gastntis 
y cvelop from regurgitation of duo- 


denal content and be productive of symp- 
toms similar to those of marginal ulcer 

PATHOLOGY OF DUODENAL 
ULCER 


Acute ulceration of the duodenum is 
rarely seen by the surgeon except m con- 
junction with an occasional case mani- 
festing acute massive hemorrhage or 
perforation The acute bleeding ulcer may 
be superficial, free from scar formation, 
and impossible to detect grossly at the 
operating table Acute ulcerations are fre- 
quently multiple both in the duodenum 
and in the stomach Such diffuse ulcera 
tion is not an uncommon occurrence m 
moribund patients 

Chronic duodenal ulcers are usually 
single and occur within 1 to 2 cm of the 
pylorus within the duodenal bulb on the 
anterior or posterior wall In about 5 per 
cent of instances the ulcer is postbulbar 
and may occur in the retroperitoneal por- 
tions of the duodenum where its detection 
is difficult 

The gross findings at laparotomy will, 
of course, vary from case to case It is 
common, when operating on a patient 
during a more or less quiescent interval, 
to find little more than an area of slight 
thickening distal to the pylorus with a 
small stellate scar and perhaps some nar 
rowing of the bulb More active cases are 
characterized by a far-advanced chronic 
process in which there are dense ad- 
hesions to local structures, contraction of 
the duodenal bulb with obvious deformity 
and, in some cases, a palpable ulcer 
crater Acute inflammation with edema 
and induration m the lesser sac, pancreas, 
and adjacent omental tissues makes dis- 
secUon difficult In the dissection of a 
posterior wall ulcer the crater may be en- 
tered, and special care m closure of the 
duodenal stump is essential It is the 
posterior wall duodenal ulcer penetrating 
the pancreas that presents the greatest 
hazard m massive bleeding The gastro- 
duodenal artery may be eroded and the 
ulcer bed may be indurated and friable 
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tne morbidity and mortality should be 
minimal A 75 per cent subtotal gastrec- 
tomy with gastroenterostomy including all 
the dista 1 stomacli and an adequate cuff 
p duo ? enum « the operation of choice 
Property performed, difficulties with the 
duodenal stump and gastroenterostomy 
stoma are rarely encountered and this 
operation offers maximal protection 
against the development of stomal ulcera- 
n°n I he mortality rate m a consecutive 
senes of elderly patients treated by gastric 
resection m our dime was 1 62 per cent 
perforation Although perforation 
Y e the first manifestation of peptic 
ulcer, in about 90 per cent of cases it is a 
catastrophic event in the course of a 
severe form of the ulcer diathesis About 
ne third of patients give a prior history 
2 S astr °intestinal bleeding In most cases 
nere is a history of acute ulcer exacerba- 
te 011 over a period of a week or two prior 
perforation Occasionally an acute 

tinn f m u y deve ^°P an d go on to perfora- 
tion without prior warning 

Perforated ulcer accounts for 10 to 20 
uL Ce Ti. 0f | h0Spital admissions for peptic 
Ies >ou ls so common and gen- 
ii, -, r y .t. PreSentS in such characteristic form 
mat the correct diagnosis is suspected im 
e lately The onset of perforation is 
nctuated by the sudden development 
severe abdominal pain and the rapid 
development of generalized spasm with 
s phnting of the abdomen The 
r 3r J e rlgldlt y that accompanies per 
orated ulcer , s rarely seen to such a 
gree in peritonitis of other cause Being 
. U of pathological features previ- 
n ,_ ^,° Ut lned > however, one must be pre- 
f to suspect and look for evidence of 
Lr aPon m less typical cases where ab- 
sl S ns are less dramatic It is 
r . * ,at in some instances perforation 
of K rap,dI >' walI ed off, the true nature 
P r °cess not being discovered for 
with T? ks w ^ en the patient presents 
p a subdiaphragmatic abscess 
U * T £ operation is indicated Adequate 
treat 1) ° U . d be taIlCn preoperatively to 
tion r» 10Ck and assure adequate hydra- 
ccasionally a patient presents evi 


dence of having had perforation several 
days previously and creates a challenging 
problem in surgical judgment Usually 
after proper general treatment laparot- 
omy will be indicated in such a patient 
In the majority of cases the patient 
should be operated on a few hours after 
admission and closure accomplished Al- 
though it has been shown that gastric 
resection can be performed as a defini- 
tive operation for perforated ulcer m 
selected cases with low' mortality, we do 
not favor the general use of this plan 
On a prion grounds morbidity and mor- 
tality rate would almost certainly be 
higher than after simple closure 

It has been shown by Turner and 
others, and this is consistent wnh our 
own expencncc that many patients hav- 
ing survived perforation following closure 
continue to manifest ulcer symptoms Re 
perforation, pyloric obstruction, and mas 
sive bleeding are frequent and less than 
25 per cent of patients may be expected 
to do well on medical management For 
this reason, a definitive operation planned 
to cure the ulcer diathesis should be done 
in most cases following successful man 
agement of the perforation 
hemorrhage Massive hemorrhage is 
a grave complication of gastroduodenal 
ulcer Any patient having tarry or grossly 
bloody stools should be suspected of hav- 
ing a bleeding duodenal ulcer Massive 
hemorrhage from peptic ulceration is un- 
heralded by significant history of ulcer 
disease in 20 per cent to 25 per cent of 
cases Differential diagnosis includes par- 
ticularly portal hypertension and esopha- 
geal varices Search for the physical signs 
of cirrhosis and portal hypertension, such 
as hepatomegaly, splenomegaly, cutaneous 
spiders, ascites, and pedal edema and en- 
larged veins of the abdominal wall is in 
order X rays of the esophagus and the 
diagnostic use of the Sengstaken tube 
should be employed as well as laboratory 
tests of liver function when indicated 
The presence of cirrhosis and gastroeso- 
phageal varices, however, does not elim- 
inate the possibility that bleeding is from 
peptic ulcer Tumors of the stomach and 
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may occasionally be done in the poor-risk 
patient. 

marginal ulcer The development 
0 P e P tlc ulceration at the gastroenteros- 
tomy stoma may occur as an occasional 
early or late complication after surgical 
treatment for peptic ulcer, particularly 
duodenal ulcer The diagnosis of mar 
g?nal ulcer is difficult Pain, usually to 
the left in the epigastric region and 
eeding are the most common symptoms 
Massive hemorrhage is not unusual Mar- 
ginal ulcer may develop in a period of 
months following what we consider ade- 
quate gastnc resection or its appearance 
may be delayed for many years Roent 
genologic studies are notoriously unreli- 
able both in failing to show the ulcer and 
*n presenting false positive findings All 
these factors, and especially the necessity 
or prolonged follow-up, make it difficult 
to compile accurate statistics on the in- 
cidence of stomal ulcer 
The occurrence of marginal ulcer is 
much lower after operation for gastric 
U . Cer |^ an after operation for duodenal 
U /fa- ,s ^ther evidence suggesting 
a ifference in the etiology of gastnc and 
uodenal peptic ulcer In addition it is 
or this reason that we feel that subtotal 
gastrectomy should be more radical in the 
reatment of duodenal ulcer including at 
‘east 75 per cent of the stomach VVe 
anticipate a 3 per cent to 5 per cent in 
ci ence of marginal ulcer following this 
operation Following gastroenterostomy 
a one, the incidence of marginal ulcer has 
been reported as from 15 to 35 per cent 
oho wing vagotomy and gastroenteros 
°my, the incidence of marginal ulcer has 
f tea 1 v nsen as follow up studies have 
ecome more complete and of longer dur 
ation Walters has reported an incidence 
° either duodenal ulcer reactivation or 
argmal ulcer in 14 per cent of cases 
o owed The combination of hemigas 
jrectomy and vagotomy with Billroth I or 
type of anastomosis is under extensive 
nal at the present tune Whether this 
‘fmbmation of procedures will reduce 
** mcidence of recurrent ulceration can- 
not yet be stated 


Marginal ulcer is notoriously refractory 
to medical management and it is gener- 
ally conceded that the treatment is 
surgical The following fundamenal ob 
jectives must be accomplished in the 
primary treatment of marginal ulcer 

1 If a gastroenterostomy or made 
quate gastnc resection had been pre- 
viously done, a 75 to 80 per cent gastnc 
resection should be done 

2 No antral mucosa should remain in 
the duodenal stump 

3 Enteroentcrostomies should be taken 
down 

4 A gastrojejunostomy that empties 
readily and produces no afferent limb 
obstruction should be created 

5 If gastric resection has been ade 
quate as determined by laparotomy, in 
fradiaphragmatic vagotomy should be 
added 

6 The pancreas should be examined 
for the presence of grossly detectable lslet- 
cell tumor 

7 Recurrence or persistence of mar 
ginal ulceration is not unknown In the 
rare case refractory to medical as well 
as previous surgical therapy, total gas- 
trectomy will be indicated 

CASTRO J E J UNOCOLIC FISTULA The for 
mation of a gastrojejunocohc fistula pro 
duces a derangement that will lead to 
death if not successfully treated Although 
these lesions may be produced by neo- 
plasm, marginal ulcer is the most com- 
mon cause, duodenal ulcer is uniformly 
the pre existmg lesion Marginal ulcers 
may be expected to penetrate into the 
colon and give rise to gastrojejunocohc 
fistulas in about 10 per cent of cases so 
that the lesion is not rare and should be 
looked for 

Pfeiffer’s observations and conclusions 
have clarified the pathophysiology of 
these lesions and established the basic 
principle upon which successful manage- 
ment is accomplished Rather than by 
diversion of gastnc and jejunal contents 
into the colon the reverse occurs, colonic 
contents being diverted into tile stomach 
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and jejunum uith the deseiopment at all eases, but the fluoroscopist should be 
marked gastroentemis and small bouel alerted to the possible diagnosis. Gasiroia- 
> L C , nnotl ll ^ testinal series frequently is not diagnostic 

„ c study of Marshall and because flow is not from stomach to 

Jvnud-Hansen provides a comprehensive colon. Preoperative evaluation should be 
evaluation of this problem. Diarrhea, done quickly, ruling out neoplasm of the 
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benefit in restoring the condition of the 
depleted patient Subsequently, after a 
period of several months affording ma\i 
mal recovery, an adequate gastric rcsec 
tion with resection of the jejunal and 
colic components of the fistula is carried 


high mortality m the past it must be 
recognized that its successful application 
today demands proper use of all measures 
characterizing good preoperative and 
postoperative care ideal anesthesia and 
surgical technique It is probably fair to 


Fig 9 2 Subtotal gasircc 
tomy (A) Dissection of adhe 
sions m the lesser omental 
bursa These adhesions are 
avascular and when divided 
completely facilitate retraction 
of the cardia and fundus mfe- 
norly so ihat an adequate re- 
section can be done safely (fl) 
The duodenal bulb has been 
freed up on its postero n 
fenor aspect The gastroduo 
denal artery is identified (C) 
D ssection of the superior 
aspect of the duodenal bulb 
' ith ligation of the right gas 
tnc artery 



out If lleosigrrtoidostomy is performed 
initially, it may be advisable to excise the 
right and transverse colon along with the 
stomach and fistula at the second opera 
tion 

In better risk patients who have re 
sponded well to supportive measures a 
one stage procedure is preferred Since 
this type of operation was associated with 


say that the one stage definitive opera 
tion is gaining more proponents with 
the advance of surgery 

SUBTOTAL GASTRIC RESECTION 
TECHNIQUE 

A resection of at least 75 per cent of 
the distal stomach is required to achieve 
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freeing the stomach, exposing and pro 
tecting the pancreas from injury, and 
bringing the stomach well down so that 
the full extent of the fundic portion is 
visualized and the left gastric vessels 
identified (Fig 9 2 A) The middle colic 


pointed hemostats are used and the dis- 
section is earned out with great care as 
one wishes to avoid injury to the gastro 
duodenal artery (Fig 9 2 B) The duo 
denum may often be more satisfactory 
mobilized if the right gastroepiploic ar 


Fig 9 i Closure of ihe duo- 
denal stump (A) Running in 
verted mattress suture (B) 
Inversion of the angle ( C ) 
Second layer of inversion ( D ) 
Third layer of inversion (£) 
The suture line is turned over 
onto the capsule of the pan 
creas (F) Omental fat is 
sutured over the completed 
stump closure 



vessels and the transverse mesocolon are 
protected from injury 

Dissection of the Duodenum 

As the dissection is earned along the 
greater curvature beyond the pylorus, the 
visceral peritoneum is incised along the 
anterioinfenor aspect of the bulb, and 
the distal stomach and bulb 3re retracted 
upward so that the postero inferior dissec- 
tion of the bulb may be completed Fine 


tery is divided near its origin in this 
area After freeing up to 3 to 4 on of 
duodenum beyond the pylorus, the stem 
ach is retracted downward and with the 
hand in the lesser sac a large rent is made 
in an avascular portion of the lesser 
omentum and the nght gastric artery is 
easily clamped and divided as it rises to 
the lesser curvature near the pylorus (Fig 
9 2C) The peritoneum along the antero- 
supenor aspect of the duodenal bulb is 
incised and the duodenal stump dissec 
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Uon completed by dividing tJic fine 
branches of the supraduodenal artery 
(Fig 9 3 A) 7 

In difficult cases where there is a large 
posterior wall ulcer penetrating the pan 
creas it may not be safe to free up as 
much duodenum or as the dissection pro- 


been entered, a satisfactory closure is 
obtained b) freeing up the duodena! wall 
distal to the crater for closure, followed 
by inversion of the duodenal stump into 
the pancreas over the ulcer bed Great 
care must be taken in this most difficult 
of surgical tasks to secure mucosal ap- 
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cut end of the stomach A continuous No interrupted No 000 nonabsorbable su 
00 chromic inverting mattress suture is tures (Fig 9 AD) The suture line is 
placed across the duodenal clamp and as then inverted into the pancreas and cov 
the clamp is removed the suture is drawn ered with an omental graft (Fig 9 4 E, 
taught During this step suction is at F) 


Fig 9 6 Closure of the lesser 
curvature side of the gastnc 
stoma (^4) Basting suture 
This suture prevents retraction 
of the inner layers when the 
Payr clamp is removed thereby 
assuring the adequacy of the 
hemostatic suture to follow 
(B) The stoma s held in All s 
forceps while the Payr clamp 
is removed and an appropriate 
clamp is applied to the nar 
rowed gastnc stoma (C) The 
end of ihe basting suture is 
returned as an over and over 
running hemostatic suture and 
tied at the lesser curvature 
(D) The inverting seromuscu 
lar layer which is subsequently 
reinforced by interrupted silk 
sutures 



hand and pads are placed around the 
stump to guard against spillage which 
is largely avoided by the skill of the 
operator The inferior angle is inverted 
(Fig 9 4B C) and the suture returned 
as a serosal layer The superior angle is 
inverted in a similar manner and the 
suture tied The third layer consists of 


Ligation of the Left Gastnc Artery and 
Completion of the Resection 

By retraction of the stomach infenorly 
the left gastric vessels may be grasped by 
the left hand as they passed from the 
cehac axis to the lesser curvature The 
vessels are triply clamped divided, and 
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doubly heated tn this interval with No 3 
silk (Fig 9 5A) The stomach is now 
ready for proximal division The highest 
segmental vein on the lesser curvature 
lias served as a useful landmark in most 
cases for the level of resection With the 
stomach retracted infcnorlj and the 


00 chromic is placed (Fig 9 64), and 
after application of four Allis clamps to 
the narrowed stoma the Pa>r clamp is 
removed and a straight duodenal clamp 
applied (Fig 9 SB ) The excess of 
crushed gastric wall at the stoma is cut 
asvay (Fig 9 SC) The basting suture 



hg 9 7 Suture 
tuque of the g utroentcrus 
lom> ( I) Ihe pu*rtM* 
cerutnmcular la>er of '* t« 
rupt< d sutures (0) The be* 
ginn ng of the murovil 

closure 31m coiimuou* 

uur and ov<r suture mutt 
include all Iajrr* of l ‘ e 
gatinc and jrjuiul 
(C) Hie fur end of 
muroo uniting sulutr a* 
tin. ret* tut lulrd l«»«*f <ur 
valun (»oturc o) i* u 1 ,<d 
with tlie i me oval » uU * ,f 
fiutute b) if the ga*ti«o- 
trrim m> Dm 1 ’ 

av» d leakage 4l ihe I f * vf 
curvature angle * f the ar-»** 

I 1 1 *««.</>) Ilieui l 
over an J-over her unial* 

lul re mu I l*e rarrfu * 

| lai.d, and ll d -uU ^ 
tell unh a 1c juaie trio^ 
time te jk-urot *« lure l** 
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ture closure is now inverted by a second 
layer of running chromic and reinforced 
with interrupted silks (Fig 9-6D) The 
jejunal loop is now brought up in front 
of the transverse colon and the short 
afferent limb is oriented to the lesser 
curvature side of the gastric stoma by 
placing Guy sutures at either end of the 
stoma (Fig 9 7 A) If any tension is 


is opened The hemostatic mucosal suture 
is started and contmued to the greater 
curvature side, being careful to include 
all layers of both stomach and jejunal 
walls This is a point of greatest technical 
importance as hemostasis is dependent 
upon including submucosal vessels, which 
tend to retract on the stomach side (Fig 
9 7 C,Z>) The suture is locked or tied 


Fig 9 8 Suture technique 
of the gastroenterostomy (A) 
The mucosal suture is contin 
ued along the antenor surface 
of the anastomosis after having 
been tied at the greater curva 
ture Note that the rubber 
shod clamps are removed at 
this point The fundic pouch 
and posterior suture line are 
inspected and peritoneal soil 
mg is carefully avoided ( B ) 
Antenor inverting seromuscular 
layer (C) Final anterior row 
of interrupted sutures 



present it is usually due to shortness of 
the jejunal mesentery This is to be 
avoided and on occasion splitting of the 
greater omentum or freeing up the Jiga 
ment of Treitz may be advisable The 
posterior row of interrupted silk sutures 
is placed close to the mesenteric edge of 
the jejunum as almost hall of die jejunal 
circumference will be required for the 
anastomosis Rubber shod clamps are ap 
plied to prevent spillage and maintain 
hemostasis (Fig 9 713) and the jejunum 


at the greater curvature side and then 
continued as an over and o'er suture to 
approximate the mucosa and all layers 
anteriorly The rubber shod clamps are 
removed when the antenor mucosal layer 
is half completed and careful inspection 
is made to insure that hemostasis is com 
p\ete (Fig 9-8A) Ml mucosal sutures are 
united at the lesser curvature angle by 
being tied to one another The antenor 
mucosal layer is next inverted with a 
running chromic suture (Fig 9®)» a °d 
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reinforced with mitmiptcd silks (Fig 
9 8C) The completed mastomom is tx- 
unincd ciicumfirtntially and the lumut 
tested between the finders for sue and 
patency 

SUBTOTAL GASTRECI OMY WITH 
GASTRODUODENOSTOMY 


Usstr curvature side is dosed so that the 
f,xstric stonn is equal in st/e to the duo* 
dim! lumen This affords optimal dc 
pendent drainage to the gastric pouch 
(Fi? 9-9) 

CLOSUIU Oh PERFORATED 
GASTRODLODINAL ULCER 


The tc establishment of gutiointcstinal 
continuity following gastric resection for 
duodenal ulcer by gastroduodcnostoin> is 
rarely employed in this clinic for the 



fjg 9 9 Gastroduodcnosiomy Refer 


E ivoring early operation the jitnionca! 
easily may be evacuated of gastric spillage 
and the perforation closed by methods 
that have become standardized The pro- 
cedure is usually done under general 
anesthesia but can be done by regional 
intercostal nerve block and local ad 
ministration of procaine in poor nsk pa 
tients 

Where, possible, transverse closure of 
die opening is preferred using a few 
interrupted chromic sutures followed by 
application of an omental graft that u 
sutured over the closure avoiding 
strangulation of its blood supply (Fig 
9 lOd^J) 

When the opening is large and the 
gastroduodenal wall fnable, an omental 
tab is used for obturation of die defect 
and is incorporated in the sutures that 
are placed across the perforation The 
sutures arc tied carefully so that they do 
not cut through Although tins method has 
been used widely with good results, " e 
have observed rcperforation in a few in 


treatment of duodenal ulcer Numcro 
methods of performing this anastomo; 
nave been proposed and have had c. 
tensive tnal Advantages have bee 
claimed for the procedure on theoretic 
grounds and by its elimination of tf 
duodenal stump and Us attendant con 
plications Some believe that the a 
cidence of postprandial symptoms is les 
operation requires extensn 
mobilization of the duodenum if sat,, 
factory gastnc resection and anastomos; 
are to be obtained without tension I 
the presence of duodenal pathology thi 
may be hazardous 67 

We favor an anastomosis in which th 


stances that have been attributed to ui 
complete serosal closure with necrosis of 
the strangulated omental seal (Fig 
9 IOC) 

VAGOTOMY TECHNIQUE 

Anatomic studies have shown that the 
abdominal approach is comparable to the 
transthoracic in performing complete 
vagotomy and is the procedure of choice 
since it offers exposure for exploration 
and performance of complementary 
gastroenterostomy or pyloroplasty Vagot 
omy should not be done without p ro 
vision for gastnc evacuation 
A mid line or paramedian incision may 
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be used The left lobe of the liver is re 
tracted to the right with division of the 
triangular ligament The cardia is re 
tracted down and the peritoneum overly 
ing the cardioesophageal junction incised 


hmd the esophagus (Fig 9 11) The 
nerves should be freed up and a segment 
excised Since either nerve may be paired 
the esophagus should be skeletonized for 
an interval of 6 cm and search made for 




Fig 9 10 Methods of closure of perforated 
ulcer (A) Transverse closure with interrupted 
seromuscular sutures followed by suture of 
viable omentum over the closure is preferable 
if the duodenal wall is not friable ( B ) It is 
shown here that the omentum is not used for 
obturation of the perforation but rather as a 
seal of viable tissue (C) Graham closure is 
based on obturation of the perforation with 
omental fat, which is strangulated by the 
sutures that hold it in place This method is 
particularly useful where the supporting su 
lures cannot be tightened greatly for fear 
the) will pull through 


The esophagus is then easily mobilized 
with blunt dissection and as it is retracted 
4 to 6 cm of terminal esophagus is de 
bvered The anterior vagus vs in view 
The postenor vagus js readily palpated as 
a tight cord, usually lying m areolar 
tissue in the right posterior quadrant be 


additional branches to insure a complete 
interruption 

Bradley found that m 8 per cent of 
cases the vagal nerves at this level are 
plexiform and poorly defined, so that 
complete vagotomy would be difficult or 
impossible to achiev e. 
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1 1>, 9 J J \lxl i nal vagot 
oin) Hu f gure dcmomiratc* 
the <xc(lluit «\posurr dial can 
lie obtained St arch for sn all f 
filer* of the vagu* plexus de- 
mand* adtquaiL mob I nation 
and skeleton ration of >bc 
term nal esophagus 


GASTKOLNTEROSTOMY 

TECHMQUE 

It n our conviction that gastrocnu.ro 
tomy is rarely indicated in the trcatmci 
of duodenal ulcer When performed it 
used as a complcmcntar) emptying p rt 
cedurc in conjunction with sa^otom; 



Fg 9 12 Gastroenterostomy Refer to text. 


The important features of the op-ration 
have been emphasized by Dragstedt and 
by Crile and consist of the folfoving 

1 The stoma should be placed as ncaf 
to the pylorus as possible 

2 Dependent drainage should be pro* 
sided into the efferent loop the 
efferent stoma being close to the 
greater curvature 

3 The anastomosis is placed in the 
rctrocolic position 

The most important technical con 
stdcration is that the posterior wall of the 
stomach is imagmated through the mesen 
tenc rent and sutured to the mesocolon 
prior to placement of the posterior row of 
interrupted sutures bringing enough 
stomach down so that a rubber shod 
clamp can be applied to present con 
lamination (Fig 9 12) The approxuna 
tion of the short afferent loop to the 
stomach is such that there is not undue 
tension or angulation the end result being 
comfortable dependent drainage 
The technique of the anastomosis « 
simdar to that described previously 
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pyloroplasty 


m^ rOP ,' aS , ,> ° nS, " a "> de '“ ed “ ^ 

method of ulcer excision that would over 

come the problem of secondary stenosis 
of the pylon,, is a poor operation as .. 
does not control the ulcer diathesis In 

co C me‘,m ea " h °" e '" ,hc 

come into use as an empty, „g procedure 

m conjunction with vagotomy 

traf d° "J elh0ds ° f PWorophsty are illus 
mmv L °"S , " jdl '“' pylorotomy w„h 
tan, e„ e e Iosure (Hemeke M.k„I.cz) is 
readily accomplished without the neces 
° f “lensive duodenal mobtlnauon 
the men, o„ „ eed bc camed more 

* “” t ' me,er b 'yond the pylon,, 
muKula, C T C “' ar ,a>er of lhe Phonic 

~'s;;n,sr 

sH'-r-'-'S"” 1 '' 

The t Cnt drama S e f° r the stomach 

quires' !'“ V “ “ more d,fficult an d re 
£'*'» mobilization of the duo 
die lateral peritoneum 
al °ng the second portion 


diverticula are found m the descending 
portion of the duodenum close to this 
vital structure 

The sac ts thm walled with a narrow 
neck Mucosa submucosa and serosa 
with absence of die musculans and oc 
casional presence of gastric mucosa or 


DIVERTICULUM of the 
duodenum 


comm" 1 '] 11 ' 11111 of tfie duodenum is a 
per cent ? 0 ° be,ng noted m 10 to 20 
per cen! °f aUt ° psy matenal an d 2 to 5 
tion sin tii j X ray examinations Associa 
the pact diver tieulosis in other parts of 
ticularl r0m ' esllnal tract is common par 
m “ ‘ he CObn but also oecasionally 
diverf.f^ JUnUm 3nd esophagus Multiple 
i m \ be presem * n dre duo- 
discovpr^ mCe theSC iesl °ns are generally 
for oth j 1 patlents under investigation 
ulcer J* 3 *" hiataI Peptic 

often n dlsease m the biliary tract are 

ahvTvsr° C a ted The IeSlon 15 aImos * 

of ih f j Un j on 1)16 c °ncave inner border 
or rvft uodcnum and may be anterior 
related en ° r i l ° tbe Pancreas intimately 
stancp ^ an d often penetrating its sub 
of A C , relationship of the neck 
of Jhf S3C " Uh the ampulla of Vater is 
greatest surgical significance Most 



Fg 9 13 
Long tud nal ,. v 
(He neke-Mikul c 
ostomy (Finney) 


P>loroplastj (A) and ( B } 
th transverse closure 
(C) Pyloroduoden 


pancreatic tissue characterize the wall of 
the sac This is considered a true divertic 
ulum in contradistinction to pseudo- 
d verticulum which is commonly seen in 
the duodenal bulb in association with 
duodenal ulcer and clover leaf deformity 
The latter are sacular distortions of the 
duodenal wall including all its layers 
Only after exhaustive search for other 
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lesions and after a suitable period of non* 
surgica! treatment should excision of tins 
lesion be considered 

The* most common disturb ince pro- 
duced by a duodenal diverticulum is stasis, 
distention, and delayed tinpiymg Hus 
may produce sharp localized pain Vary- 
ing degrees of inflammation and fnnk 
peptic ulceration may develop Massive 
hemorrhage may occur as well as gan- 
grene and perforation m rare* instances 


cedures if mctastascs base occurred or 
the lesion is nonresec table 

KEI fcRENCLS 


TUMORS OF THU DUODENUM 

Excluding invasive carcinoma of the 
pancreas and ampulla of Vatcr, winch 
may frequently invoke the second j>or- 
Uon of the duodenum, tumors of the 
duodenum arc rare lesions The majority 
of primary duodenal tumors are malig- 
nant, adenocarcinoma being the most 
common, sarcoma being occasionally seen 
TIic incidence of primary malignant 
tumors in autopsy material is Jess than 
U UoU per cent 

Over a period of fifty years at the 
Boston City Hospital (Ebert) only fifteen 
malignant primary tumors were en- 
countered, three of which were resected 

Lesions arc classified according to their 
relation to the ampulla of Vater as supra- 
ampullary periampullary, and infra am 

location Ab ° Ut Half arC pcriam P u,,ar > m 

A wide vanety of benign tumors has 
een reported, adenoma and myoma 
being the most common 
n J hc rant V of small bowel tumors 

poses a difficult puzzle in the etiology of 
neoplasms, neighboring organs, the stom 
eh and colon, being such common sites 
ot tumor formation 

Chmea 1 f catura a „. easll)- predlcled 

and consul Q f pain, indigestion, and 
°l»lmction, bleeding, perfora 
occur ^ pe " to "““' “ d jaundice may 

Treatment u dictated by the local 
finding. Benign lesion, are treated by 
local excision Malignant lesions, if favor 
able, are radically resected or treated by 
segmental resection or by diverting pro- 
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DISEASES OF THE LIVER 
EXCLUSIVE OF THE 
BILIARY TRACT* 

Charles G. Child , III, and Arthur J. Donovan 


CONGENITAL MALFORMATIONS 
OF LIVER, BILE DUCTS, AND 
HEPATIC VASCULATURE 


Parenchyma 

Congenital malformations of the h\er 
are rare and commonly discovered during 
routmc roentgenography of the chest 
They do not in themselves generally 
require surgical treatment They may, liovv 
ever, pose important questions in dif 
ferential diagnosis of shadows lying just 
above or just below the diaphragm These 
may not be answered short of exploratory 
thoracotomy or celiotomy 

Heretofore, ectopic liver has been con- 
sidered congenitally misplaced hepatic 
tissue perhaps analogous to the lobula- 
Uon of this organ encountered in lower 
animals Recently congenital origin of 
some hepatic malformations has been 
questioned by those who emphasize that 
developing liver is readily molded by its 
surroundings For instance, according to 
this theory a congenital defect m the 


_ 'Jb'suwcsugation wa* supported m part by 

H^Wn<,f am , I L 2 ° 64(C) from the National 
Heart Institute US Public Health Settee 


diaphragm may permit protrusion of l»e r 
into the lower thorax Two varieties of 
this abnormality have been reported 
where the diaphragmatic defect is com 
plcte, a mass of liver may actually reside 
within the chest attached to its parent 
organ by a pedicle (Fig 10-1), should 
the diaphragm be intact, although at 
tenuated and weak, a knob of apparently 
ectopic liver develops in the hepatic dome 
(Fig 10 2) 

Whatever the origin of these unusual 
masses of hepatic tissue, attention is 
drawn to them more often by roentgenog 
raphy than by related symptoms 1° 
roentgenograms of the chest, they appear 
as minor or even sizable irregularities of 
the diaphragm or discrete tumor masses 
seeming to he within the thorax just 
above the diaphragm When hepatic 
origin is suspected, pneumoperitoneum 
followed by roentgenography of the areas 
above and below the diaphragm may 
establish the mass as liver More often, 
however, the nature of the lesion remains 
in doubt and surgical exploration be 
comes a matter of diagnostic necessity At 
operation the diagnosis does not long re- 
main in doubt. If it presents in the thorax. 
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Fig 10 1 Intrathoracic lobe of 1 ver Th s mass of normal 1 ver was dis 
covered upon a roentgenogram of the chest Whether this represents con 
genital lobulation of the liver or extrus on of normal liver into ihe chest 
through a diaphragmatic defect was not determined In any event its hepat c 
origin was betrayed preoperat vely by a roentgenogram taken after intro 
duemg air into the peritoneal cavity (Left) This mass \ as easily removed 
and the d aphragmat c defect closed (Right) ( Redraitn by permission after 
E T Hansbrough and R J Lip n Annals of Surgery 145 564 1957 ) 



Fig 10-2 Intrathoracic mass of liver This mass of normal liver was 
d scovcrcd incidentally dur ng the study of a pat ent v ith obscure gastro 
intest nal compla nts Although the pat ent s history included sev ere ab- 
dom nothoracic trauma many years before the time of th s mvcstigat on, 
decision was never reached ' hether th s mass of ectopic I ver was congen tal 
or traumat c in origin It was removed uneventfully and the defect in uie 
diaphragm closed (Redrawn f>j permission from C G Ch Id G S Har 
mon, C T Dotter and L. Steinberg J Thoracic Surg 21 391 I9al ) 
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Ks hepatic origin is betrayed by a pedicle 
containing blood vessels and bile ducts 
When covered by diaphragm, incision 
through this structure promptly disphys 
its ongin from the liver 

The treatment of these benign lesions is 
largely a matter of surgical conviction A 
knob of norma! liver with a broad base 
should not be disturbed If it is attached 
by a narrow pedicle that might become 
twisted it should be removed and the 
diaphragmatic defect repaired Distorted 
liver between these two extremis presents 
problems in surgical judgment without 
categorical answers 

Bile Ducts 

The annals of [lediatric surgery arc 
replete with reports of infants whose mtra- 


tlie left hepatic territory* serves most ex 
peditiouvly to discover whether an intra 
hepatic drainage system exists If ducts 
arc present within the liver, one or two 
sizable branches should he encountered 
Intraoperative cholangiography aids ma 
(cnally in defining the extent of biliary 
atresia Should the defect be outside the 
liver, a hepatic duct at the hiluin large 
enough for enteric anastomosis may be 
found (see Chap 13) If within ill" liver 
biliary enteric comimuly can sometimes 
be established between an tntrahcpatic 
duct presenting on the cut surface of the 
left hepatic territory and a loop of 
jejunum (Fig 10 3) T his technique has 
been described by Longmire Surgical 
measures for relief of total failure of de- 
velopment of the intrahcpalic biliary 
drainage system have not been devised 



Fig 10 3 Intrahepatic cholangiojejunos 
tomy r n the course of resecting a sizable 
portion of the left hepatic territory, a dilated 
intrahepatic bile duct may be delineated suffi 
ciently to permit an anastomosis between it 
and a loop of jejunum This need not neces- 
sarily drain the entire liver for it is well 
known that even a relatively small poruon of 
functioning liver can clear the blood stream of 
bilirubin {Redrawn by permission from W P 

M2W WM) “ d '* C Sanf " d 


hepatic biliary drainage system is con 
gemtally defective Jaundice is the 
presenting sign in such infants Hepatic 
cholangiography or excision of part of 


Congenital Cysts of the Liver 

This unusual anomaly of the liver u 
generally regarded as a segmental failure 
in development of bile ducts There may 
be congenital stricture or complete ob- 
struction of biliary drainage of one or 
more hepatic segments In either event 
cysts of tiie liver develop Congenital cysts 
arc often associated with cystic disease of 
other organs such as the kidneys lungs 
spleen, and pancreas Hepatic cysts are 
generally asymptomatic and discovered 
only by the appearance of a slowly en 

* Throughout this chapter the r ght and left 
portions of the 1 i er are designated territories 
not lobes This terminology is in accord with 
studies of intrahepatic anatomy made by 'f c 
Indoc and Counseller Hjortsjo Elias and Petty 
and many others These investigators have 
clearly shown that the fundamental divison 
between the right and left portions of the hver 
is in a plane passing through the long axis of 
the gallbladder to the middle of the vena cava 
rather than in a plane marked by the falciform 
and round ligaments Although the concept of 
nght and left lobes separated by these hg a 
ments is topographically acceptable it u 
anatomically misleading as far as intrahepatic 
blood vessels and ducts are concerned The 
terms right and left hepatic territories oag 
snally introduced by Hjortsjo are used here to 
reflect facts of anatomical and surgical im 
portance (see Surgical Anatomy of the Liver) 
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Fig 10 4 Normal portal 
vein and its reported congeni 
tal anomalies (a) Normal 
portal vein ( b ) Portal vein 
entering the vena cava di 
rectl> (c) Stricture of portal 
vein (rf) Portal vein anterior 
to pancreas and duodenum 
(*) Portal vein receiving pul 


monary venous drainage (Col 
lected by C G Child The 
Hepatic Circulation and For 
tal Hypertension Philadelphia 
1954 )* ® aun ^ ers Company 



larging upper abdominal mass for which 
diagnostic surgical exploration is under 
taken Rarely can these cysts be removed 
and the surgeon and his patient must be 
content with a biopsy for microscopic 
study When the liver is but one of a 
number of organs involved little m the 
'vay of therapy is indicated for the patient 
is more likely to succumb to failure of 
one of the organs involved other than the 
liver 

Congenital Anomalies of the Hepatic 
Vascular Systems 

Congenital absence of the arterial 
supply or the venous drainage of the liver 
u Probably incompatible with life A 
number of interesting anomalies of each 
° ”' e biers vascular systems have been 
sported Rarely, how ever, do these re 
quire surgical treatment 
At a tune when there was great dis 
cussion about whether bile was formed 
rom hepatic arterial or portal venous 
ood two patients were discovered at 
autopsy whose portal veins entered their 
vena cavas directly (Fig 10-45) These 
patients at least proved that bile could 
O , brined from arterial blood alone, 
tner anomalies include congenital stnc 
P orta ^ vein aberrant passage 
o this vessel ventral to the pancreas, and 
ramage of the pulmonary blood into the 


portal vein These are shown diagram 
matically in Figure 10 4 c d and e 

Anomalies of the hepatic outflow tracts 
are rare and the one depicted in Figure 
10 5 is included to emphasize that they 
can occur Here venous drainage of the 
liver entered the right auricle rather than 



Fig 10 5 Anomaly of hepatic ve n Dunng 
a right thoracotom) a large vein thought to 
be az)gos was ligated The patient died and 
at autopsy the enure hepat c vinous drainage 
was found to enter the right auncle It was 
the mam hepatic vein that had been mad 
vcrtenily ligated dunng operation. Complete 
and sudden obstruction of the hepai c out 
flow tracts is incompatible with life 
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the vena cava Inidvcrtcnt ligition during 
an mtrathortcic operation lesulted m the 
death of the patient owing to complete 
obstruction of hepatic venous drunige 
Just as the inatouiy of the hepatic and 
portal veins is iimarkibly const mt, that 
of the hepatic artery may 1m. erratic 
Although unusual origins and courses of 
the hepatic artery are not of intrinsic 
surgical significance detailed iwatciuvs 
of aberrancics of this vessel is essential if 
operations upon the biliary tract, pin 
creas and portal vein aic to 1m. under 
taken safely The commonest deviations 


from normal are diagrammatical!) por 
trayed in Figure 10 6fe c d and e 


Aneurysm of Hepatic Artery 

The difficulties in clinical diagnosis of 
hepatic arterial aneurysms congenital or 
acquired are but a prelude to the prob 
terns encountered in their treatment The 
stimulus to remove or obliterate these 
small aneurysms is great because of their 
tendency to rupture Unpredictable and 
massive hemorrhage from them con 
stitutes an everpresent threat to the life 
of patients with one of these vascular 
lesions A few general principles are avail 
able as guides in the management of the 
patient with an aneurysm of the hepatic 
artery should this be encountered m 


cidmully at opt ration or, moic form 
mtcly, with advance warning The ncaicr 
the incur) m» Ins to the origin of the 
hepatic artery, tin better art the pa 
tients chances of surviving ixcision of the 
mcurysin together with its stgmcnt of 
artery Under these circumstances hepatic 
circulation ls usually sustained by anas- 
tomoses existing between the peripheral 
hepatic artery and the gastroduodenal 
pancrciticoduexJenal and supraduodenal 
arteries Even when the aneurysm is more 
peripherally placed, anatomic dissections 
have demonstrated that in nearly 50 per 

fig 10-0 Normal hepatic 
artery and us roirin on a noma 
lies (a) Normal course of 
hepatic artery (b) Earl) 
division of hepatic artery inio 
right and left branclits. Here 
the artery to the right tern 
tory lies on top of the common 
duct (e) Early division of ihe 
hepatic artery into ns rght 
and left branches with the 
right hepatic artery •>*"£ 
across the common duct (d) 
Hepatic artery orig natmg 
from the supenor mesenteric 
artery and passing bch nd the 
portal vein, (c) Normal 
hepatic artery cncircl ng the 
common duct 

cent of patients an aberrant hepatic 
arterial supply exists with capacity p re 
sumably adequate to maintain viability of 
the liver A completely thrombosed 
aneurysm can be excised with impuniiy 
because an adequate collateral circulation 
has almost surely developed 

TRAUMA OF THE LIVER 

During the past 30 years the mortality 
of hepatic injury among persons surviv 
mg their accident long enough to he 
treated surgically has been dramatically 
reduced from 60 to 70 per cent to 10 t0 
20 per cent Prompt operation whole 
blood transfusions resection of damaged 
liver and introduction of anubiotic 
therapy hav e together accounted for this 
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important achievement The liver, a large 
organ rigidly fixed within the abdomen 
is prone to injury by both penetrating 
and blunt trauma Stab and gunshot 
wounds are common in the former 
category while m the latter automobile 
accidents account for the majority of 
hepatic injuries While gas rationing was 
in efTect during World War II a large 
hospital m New York City reported but 
one patient with serious nonjienetrating 
injury of the liver Under normal traffic 
conditions many times this number of 
patients with vehicular injuries of the 
liver are admitted to large municipal 
hospitals 

Penetrating Wounds of the Liver 

Tiese are most consistently stab or 
gunshot wounds Unless serious injury 
to other organs is sustained this variety 
of hepatic wound is usually dealt with 
easily at the operating table with a few 
hemostatic mattress sutures Only shot 
gun wounds inflicted at close range are 
a Pt to produce devastating hepatic injury 

^onpcnetrating Wounds of the Liver 

Accidents caused by motor vehicles 
account for the majority of patients with 
blunt trauma to the liver It has been 
estimated that of those who sustain this 
'anety of hepatic injury one third die at 
the scene of the accident and one third 
shortly after reaching a hospital Only 
one third survive long enough to be 
treated surgically The extent and num 
her of associated wounds significantly 
affect the survival of the patient whose 
liver is injured For instance Mikcsky 
Howard and DeBahey have reported that 
when the liver alone is injured the mor 
tality is in the neighborhood of 6 per 
cent dependmg upon the number and 
degree of associated injuries this figure 
rose as high as 70 per cent Sparkman 
and Fogelman have shown that m their 
hands liver injury alone earned a mor 
tality of 3 1 per cent. When two to three 
additional injuries were present, this 


figure rose to 30 per cent and the mor 
tality was 100 per cent when four or 
more injuries were present 

Diagnosis and Treatment of Hepatic 
Injunes 

Since appioxtmately half of patients 
with evidence of hepatic injury are ad 
mitted in shock this must be treated 
vigorously while diagnostic investigations 
are performed Whole blood should be 
administered until signs of shock subside 
If additional fluid is needed physiological 
saline is preferred to water and glucose 
In peritonitis owing to seepage of bile 
from a badly fractured liver large 
amounts of salt are sequestered m the 
peritoneal cavity If there are associated 
thoracic injuries a clear airway must be 
assured because a hypoxic liver is par 
ttcularly subject to necrosis Excessive 
pain should be allayed by Demerol ad 
ministered intravenously in small doses 
and repeated at as frequent intervals as 
necessary Gastric decompression is an 
essential preoperative measure and anti 
biouc therapy should be started early 
Few signs or symptoms are patiiog 
nomonic of an injured liver In penetrat 
ing wounds of the right upper abdomen 
or lower thorax laceration or punc 
ture of the liver may legitimately be 
assumed Any patient injured m an auto 
mobile accident who complains of ab 
dominal pain referred to either shoulder 
should be suspected of hepatic injury 
Blood and bile obtained on abdominal 
paracentesis establish the need of im 
mediate abdominal exploration Blood in 
the vomitus or gastric aspirate arouses 
suspicion of hepatic trauma for deep 
lacerations of the liver are often as 
sociatcd with bleeding into the biliary 
tract. Blood from the liver enters the 
duodenum through the common duct and 
is regurgitated into the stomach 

Hemorrhage massive and continuing, 
is the most serious immediate problem 
among patients whose livers have been 
severely injured The veins of the portal 
and hepatic systems are thin walled and 
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without valves When broken the.) bleed 
copiously and blood mixed with bile clots 
poorly Infallible surgical methods for 
controlling hemorrhage from a severely 
damaged liver have not been developed 
Bleeding points from the surfaces of tom 
liver can generally be controlled by trans 
ILxion or free ligatures Massive hemor 
rhage occasioned by displacement of a 
large clot during abdominal exploration 
can be arrested temporarily by digital 



F g 10 7 Drainage of deep fracture or 
lacerat on of ] ver Deep wounds of the I ver 
may be sat sfactonly dosed provided the 
hepat c Issue nvolved is clearly v able The 
depths of the v ound hould be dra ned to 
prevent format on of an ntrahepai c hema 


compression of the hepatoduodenal Itga 
ment Hemorrhage from inaccessible or 
severely fragmented liver is least amenable 
to control by suture or ligature Under 
these circumstances the traditional tccli 
rnque for stopping hemorrhage has been 
through pressure exerted on the bleeding 
surfaces of the liver by large gauze rolls 
or packs that have been left m place 
several days to a week Unfortunately 
these promoted further devitalization of 
already injured liver Extensive infection 


was often associated with these packs and 
secondary hemorrhage following their re 
moval was common So serious were these 
complications of compression packs that 
they lost favor during World War II 
TliLir use was replaced except under 
dnest of circumstances by resection of all 
injured liver after appropriate ligature of 
the blood vessels and bile ducts in the 
area of damage (see page 307) Many 
arc convinced that the decline m mor 
t titty and morbidity of severe hepatic in 
jury during the past decade or two 
relates directly to substituting resection 
for pressure packs For over 50 years 
surgeons have been tempted to resect 
liver pulped tom or fragmented by 
severe injury but have not done so for 
fear of inciting fresh hemorrhage in 
critically ill patients Well stocked blood 
banks appreciation of surgical principles 
and increasing awareness of anatomic 
facts have led to wider acceptance of 
resection as the method of choice m 
treating patients with severe hepatic in 
jury 

From lune to tunc controversies have 
flourished with respect to drainage after 
emergency operations upon the liver 
T1 ese discussions hav e generally been 
prompted by small senes of patients with 
hepatic injury whose wounds have healed 
successfully without drainage When pa 
tients have done well under these circum 
stances absence of drains has been held 
responsible for success Careful thought 
and general consensus indicate that these 
conclusions are invalid Failure to drain 
off bile and the products of injured 
and often infected liver is a senous error 
in judgment in the treatment of hepatic 
injuries 

Two circumstances of drainage are im 
portant The first relates to large deep 
wounds of the liver the edges of which 
can be united by suture These wounds 
should be closed about one or two 
cigarette drains in order to prevent for 
mation of a large mtrahipatic hematoma 
which may subsequently become infected 
(Fig 10-7) The second concerns the 
site of hepatic injury and repair Here 



DISEASES OF THE LIVER 

drainage should be generous, c.„plo } .ng 
•-S larse a '6 arctK drams as ncccs 
ary Them paths of exit from the pert 
toneal cav„y should be large enough to 
accommodate the drams easdy and even 
allow for egress of necrotic hver (Fig 

Complications of Hepat.c Trauma 

mil!! 5 , earl '’, c ™Pl‘oations of surgical 
intervention for hepatic injury are re 
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later complications of hepatic trauma 
I hey are rare and may appear only after 
many months For instance Hanson and 
his associates were able to collect only 
five patients with this complication from 
the entire surgical experience of the Mayo 
Clinic Extravasated blood and bile which 
remain uninfected produce these cysts 
Attention is called to them by right upper 
quadrant pain radiating to the shoulder 
together with a slowly enlarging upper 



Fig 10 8 Drainage to the site of hepatic 
resection or extensively damaged liver A1 
though most hepatic injuries or resections are 
approached antenor!) dependent drainage 
free and adequate is essential This can be 
accomplished most cfficientl> through a gen 
erous countenncision in the right flank 

abdominal tumor Rarely traumatic cysts 
can be removed but generally all that 
can be accomplished surgically is drain 
age 

Injury of the Hepatic Artery and 
Portal Vein 

As a result of unusual or bizarre stab or 
gunshot wounds, the hepatic artery or 
portal vein may be injured Minor lacera- 
tions of the hepatic artery may be closed 
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bj suture if evtLnsivc end to end re, con 
st ruction is ts&cntial if hepatic survival is 
to be assured Minor injuries to the, portal 
vein can also be icpatred by fine sutuie 
For many years it was assumed that con 
linuity of a badly tom portal vein had to 
be reestablished if the patient were to 
survive This was based upon the comic 
Uon that luxation of the jwrtal vein of 
man was fatal Recent experiments in 
man and monkeys have demonstrated that 
man can survive libation of lus portal vein 
uneventfully furthermore, whether or 
not the portal vein in any given patient 
can be ligated safely is subject to con 
elusive test at the operating table Should 
temporary occlusion of the portal vein be 
followed by a profound fall in systemic 
arterial pressure that fails to recover 
within 20 to 30 minutes it is probable 
that the patient will not survive occlusion 
of his portal vein If however systemic 
arterial pressure returns to normal within 
a half hour or so such a patient can be 
relied upon to survive sudden and per 
manent occlusion of his portal vein 

ABSCESSES OF THE LIVER 

Abscesses of the liver that may require 
surgical drainage are of two varieties 
those resulting from pyogenic organisms 
and those secondary to infestation by 
parasites particularly Endamoeba colt or 
Echinococcus capsulatus 

Pyogenic Abscess 

Pyogenic abscesses that form within the 
hver may be mulUpIe or single Commonly 
encountered organisms are Eschencha 
coli enterococci staphylococci strepto 
cocci and Fntdlander s bacilli Single ab 
scesses occur more frequently m the right 
than in the left hepatic territory multiple 
abscesses may involve both territories 

The commonest cause of hepatic ab 
scess is mtrapentoneal sepsis or ascending 
cholangitis secondary to obstruction of the 
common duct Bacterial emboli detached 
from pylephlebitis are swept up the portal 
vein into the hver purulent exudate col 


Iictmg in the common duct ibove a point 
of obstruction is foretd up the bile ducts 
into the hepatic parenchyma Hepatic ab- 
scesses due to pylephlebitis were common 
prior to wide use of antibiotics in treating 
patients with perforation of the appendix 
and generalized peritonitis Today how 
ever purulent cholangitis predominates as 
the cause of pyogenic abscess of the liver 
Occasionally a bacterial embolus may 
enter the hv cr from an unrecognized focus 
of intrapcntoucal infection This un 
toward event probably accounts for some 
so called primary mtrahcpatic abscesses 
Characteristically these are single 

Bacteremia from whatever cause may 
result in the development of multiple or 
single hepatic abscesses owing to organisms 
carried io the hver through the hepatic 
artery The liver may also become m 
fectcd by direct extension from adjacent 
septic processes such as intrathoracic em 
pyema subphreme abscess perforated 
duodenal ulcer or empyema of the gall 
bladder \ rare cause of hepatic abscess is 
direct inoculation of the liver with viru 
lent organisms by stab or gunshot wounds 
A hver extensively fractured by blunt 
trauma may of co irsc become second 
arily infected This is probably owing to 
organisms entering from without for the 
hver m man is normally sterile 

Diagnosis of Pyogenic Abscess 

Because hepatic abscesses frequently de 
velop in a setting of serious intra ab 
dominal or generalized illness their onset 
may be difficult to detect Signs and 
symptoms are protean and often obscured 
by those of the primary disease Iveverthe 
less pain in the upper abdomen an en 
larging and tender liver fever chills and 
an elevated white blood count are usually 
sufficient evidence to arouse suspicion of 
an hepatic abscess Particularly should in 
trahepatic abscess be suspected if jaundice 
makes its appearance during any septic 
illness Roentgenology is precise in localiz 
ing an mtrahepatic abscess if survey films 
of the upper abdomen disclose intrahe 
patic air fluid levels Chest and abdominal 
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films disclosing an clesated nght dia- 
phragm anteriorly and an obliterated 
cardiophrenic angle amply justify a lenla- 
tne diagnosis of an intrahcpatic abscess in 
he anterosupenor segments of die right 
hepatic territory Similar films demon- 
strating elevation and fixation of either 
diaphragm, and obliteration of costo- 
phtenic or costmcrtcbral angles, are sug- 
gestne of intrahcpatic abscess They do 
not, hones cr, distinguish belts een ultra 
hepatic abscesses or abscesses lying betssccn 
the surface of the liter and diaphragm 
(see Chap 4) More esoteric room 
genologic methods such as intravenous or 
direct cholangiography and pneumopen 
toneum have occasionally proved useful in 
detecting an intrahcpatic abscess but have 
not been widely adopted for this purpose 
Aspiration of the liver by needle is 
important not only in locating an intra 
hepatic abscess but also in deciding treat 
ment If pyogenic organisms are identified 
on microscopic examination or culture of 
aspirated material, the abscess should be 
drained surgically If not, the abscess is 
probably parasitic and should not be 
openly incised A No 15 spinal needle 
wth a blunt pomt and fitted stylet is em- 
P ° yec V m hepatic aspirauon Although a 
'w e difference of opinion regarding the 
proper method for aspiration of the liver i 
js recognized, the following techniq ues * 
nave proved consistently useful s 


tween the left hepatic territory and the 
lateral posterior thorax, aspiration from 
the lateral, anterior or posterior approach 
is unsafe If a large abscess is suspected on 
the left anteriorly, and if the left hepatic 
border is palpable anteriorly, aspiration 
just beneath the left costal margin is 
justified If, however, this is unproductive, 
die most satisfactory approach to any left 
hepatic abscess is surgical 





Fig 10 9 Aspiration of mlrahepatac ab 
sccss ( Left ) If the abscess is thought to be 
anterior in the nght territory it is best ap 
proachcd just beneath the right costal margin 
The needle is directed sharply upward and 
toward the right side of the patient ( Center ) 
If the abscess is thought to be in the poste 
rior and inferior portion of the nght territory, 
it is best approached through the nght costo- 
vertebral angle directing the needle upward 
{Right) Abscesses in the dome of the right 
territory can be explored with a needle in 
serted through the 9lh or 10th costal inter 


1 Rtght Hepatic Territory 

a If the abscess is thought to be an- 
enor, the needle is inserted just below the 
COStal ntargm in the midclavicular line 
% t * , ^ ecte d superiorly and posteriorly 
( Fl g 10 9, Left) 7 

b If the abscess is believed to be 
Posterior and inferior, the needle is in- 
erted just below the I2th rib in the 
costovertebral angle (Fig 10 9, Center) 
c The dome of the liver is best ap- 
proached through the 9 th or 10th mter- 
/p Sta mterspace in the mid axillary line 
( F, g 10-9 Rtght) 

2 Lc/f Hepatic Territory 
, cause spleen, stomach, colon, and 
ncreas are interposed anatomically be- 


space 

Diagnostic aspiration of the liver by 
needle incurs some risk of hemorrhage or 
contamination of pleural or peritoneal 
spaces with bacteria or parasites The ad 
vantage against which these risks must be 
weighed is that of saving a patient with an 
uninfected amoebic abscess an unneces- 
sary operaUon In addition, accurate 
localization of a pyogenic abscess permits 
drainage by the most direct and least 
hazardous route If frank pus is aspirated, 
die cavity of the abscess should not be 
emptied and the needle should be left m 
place as a guide to open drainage Should 
repeated probing of the liver with a needle 
fail to locate an abscess, the operator must 
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by suture, if extensive, end to end rccon- 
stiuction is essential if hepatic survival is 
to be assured Minor injuries to the portal 
vein can also be repaired by fine suture 
For many years it was assumed that con- 
tinuity of a badly tom portal vem had to 
be re established if the patient were to 
survive This was based upon the convic- 
tion that luxation of the portal vein of 
man was fatal Recent experiments in 
man and monkeys have demonstrated that 
man can survive ligation of his portal vem 
uneventfully Furthermore, whether or 
not the portal vem in any given patient 
can be ligated safely is subject to con- 
clusive test at the operating table Should 
temporary occlusion of the portal vem be 
followed by a profound fall in systemic 
arterial pressure that fails to recover 
within 20 to 30 minutes, it is probable 
that the patient will not survive occlusion 
of his portal vem If, however, systemic 
arterial pressure returns to normal within 
a half hour or so, such a pauent can be 
lelied upon to survive sudden and per- 
manent occlusion of his portal vein 

ABSCESSES OF THE LIVER 

Abscesses of the liver that may require 
surgical drainage are of two varieties 
those resulting from pyogenic organisms 
and those secondary to infestation by 
parasites, particularly Endamoeba colt or 
Echinococcus capsulatus 

Pyogenic Abscess 

P>ogcnic abscesses that form within the 
liver may be multiple or single Commonly 
encountered organisms aie Escherichia 
colt, enterococci staphylococci, strepto- 
cocci, and Tncdlandcrs bacilli Single ab 
sccsscs occur more frequently in the right 
than in the left hepatic territory, multiple 
abscesses may involve both territories 

The commonest cause of hepatic ab- 
scess is Ultra peritoneal sepsis or asccndin » 
cholangitis secondary to obstruction of the 
common duct Bacterial emboli detached 
from pylephlebitis are swept up the portal 
vem into die liver, purulent exudate col- 


lecting in the common duct above a point 
of obstruction is forced up the bile ducts 
into the hepatic parenchyma Hepatic ab 
scesscs due to pylephlebitis were common 
prior to wide use of antibiotics in treating 
patients with perforation of the appendix 
and generalized peritonitis Today, how- 
ever, purulent cholangitis predominates as 
the cause of pyogenic abscess of the liver 
Occasionally a bacterial embolus may 
enter the liver from an unrecognized focus 
of intrapentoneal infection This un 
toward event probably accounts for some 
so called primary intrahepatic abscesses 
Characteristically these are single 

Bacteremia, from whatever cause, may 
result in the development of multiple or 
single hepatic abscesses owing to organisms 
carried to the liver through the hepatic 
artery The liver may also become in 
fccted by direct extension from adjacent 
septic processes such as intrathoracic em 
pyema, subphrenic abscess, perforated 
duodenal ulcer, or empyema of the gall 
bladder A rare cause of hepatic abscess is 
direct inoculation of the liver with viiu 
lent organisms by stab or gunshot wounds 
A liver extensively fractured by blunt 
trauma may, of course, become second 
anly infected This is probably owing to 
organisms entering from without for the 
liver in man is normally sterile 

Diagnosis of Pyogenic Abscess 

Because hepatic abscesses frequently dc 
velop in a setting of serious intra ab 
dormnal or generalized illness, their onset 
may be difficult to detect Signs and 
symptoms are protean and often obscured 
by those of the primary disease Neverthc 
less, pain m the upper abdomen, an en- 
larging and tender liver, fever, chills, and 
an elevated white blood count arc usually 
sufficient evidence to arouse suspicion of 
an hepatic abscess Particularly should in 
trahcpatic abscess be suspected if jaundice 
makes its appearance during any septic 
illness Roentgenology is precise in localiz- 
ing an intrahepatic abscess if survey films 
of die upper abdomen disclose intrahe 
pauc air fluid lev tls Cbcst and abdominal 
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films disclosing an elevated right dia 
phragm antenorly and an obliterated 
cardiophremc angle amply justify a tenta- 
tive diagnosis of an intrahepatic abscess in 
the anterosupenor segments of the right 
hepatic territory Similar films demon- 
strating elevation and fixation of either 
diaphragm, and obliteration of costo 
phrenic or costovertebral angles, are sug 
gestive of intrahepatic abscess The) do 
not, however, distinguish between intra- 
hepatic abscesses or abscesses lying between 
the surface of the liver and diaphragm 
(see Chap 4) More esoteric roent 
genologic methods such as intravenous or 
direct cholangiography and pneumoperi- 
toneum have occasionally proved useful in 
detecting an intrahepatic abscess but have 
not been widely adopted for this purpose 

Aspiration of the liver by needle is 
important not only in locating an intra 
hepatic abscess but also in deciding treat 
ment If p>ogemc organisms are identified 
on microscopic examination or culture of 
aspirated material, the abscess should be 
drained surgically If not, the abscess is 
probably parasitic and should not be 
openly incised A No 15 spinal needle 
with a blunt pomt and fitted stylet is em 
ployed in hepatic aspiration Although a 
wide difference of opinion regarding the 
proper method for aspirauon of the liver 
is recognized, the following techniques 
have proved consistently useful 

1 Right Hepatic Territory 

a If the abscess is thought to be an 
tenor, the needle is inserted just below the 
costal margin m the mid clavicular line 
and directed supenorly and postenorly 
(Fig 10 9, Left) 

b If the abscess is believed to be 
postenor and infenor, the needle is in- 
serted just below the 12 th rib in the 
costovertebral angle (Fig 10 9, Center ) 

c The dome of the liver is best ap- 
proached through the 9th or 10th inter- 
costal interspace m the mid axillary line 
(Fig 10-9 Right ) 

2 Left Hepatic Territory 

Because spleen, stomach, colon, and 
pancreas are interposed anatomically be- 


tween die left hepatic territory and the 
lateral posterior thorax, aspiration from 
the lateral, antenor, or posterior approach 
is unsafe If a large abscess is suspected on 
the left antenorly, and if the left hepatic 
border is palpable anteriorly, aspiration 
just beneath the left costal margin is 
justified If, however, this is unproductive, 
die most satisfactory approach to any left 
hepatic abscess is surgical 



Fig 10-9 Aspiration of intrahepatic ab- 
scess [Left) If the abscess is thought to be 
antenor in the neht terntory, it is best ap- 
proached just beneath the right costal margin 
The needle is directed sharply upward and 
toward the right side of the patient ( Center ) 
If the abscess is thought to be in the poste 
nor and infenor portion of the right terntory, 
it is best approached through the right costo 
vertebral angle directing the needle upward 
(Right) Abscesses in the dome of the right 
terntory can be explored with a needle in 
serted through the 9th or 10th costal inter 
space 

DtagnosUc aspirauon of the liver by 
needle incurs some risk of hemorrhage or 
contamination of pleural or pentoneal 
spaces with bactena or parasites The ad 
vantage against which these nsks must be 
weighed is that of saving a patient with an 
uninfected amoebic abscess an unneces- 
sary operauon In addition, accurate 
localization of a pyogenic abscess permits 
drainage by the most direct and least 
hazardous route If frank pus is aspirated, 
the cavity of the abscess should not be 
emptied and the needle should be left m 
place as a guide to open drainage Should 
repeated probing of the liver with a needle 
fail to locate an abscess, the operator must 
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then decide whether evidence at hand 
warrants immediate surgical exploration 
or further delay 

Wherever possible, mtrahepatic ab 
sccsscs should be drained without con 
taminating the pleural or peritoneal 
cavities Observation of this principle is 
practical where the abscess is accessible 
extrapentoneally or when associated in 
flammatory reaction has sealed the hepatic 


parietal peritoneum of the anterior ab 
dominal wall The free peritoneal cavity 
may then be avoided by dissecting supe- 
riorly in a plane between the peritoneum 
and the rectus and transv ersalis fasciae 
until the abscess is reached (Fig 10 10) 
Under these circumstances of course 
drainage can be secured without con 
taminating the general peritoneal cavity 
More often however the peritoneal space 
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surface to the adjacent parietal pen 
toncum Often these ideals may have to 
be compromised under a vanety of special 
circumstances 

Surgical Drainage of Hepatic Abscesses 

The In cr is surgically accessible an 
tcnorly and posteriorly The location of 
the abscess will determine wlucn approach 
is used Those in the antenor portions of 
the right or left territories may readily be 
drained through an appropriate subcostal 
incision Some abscesses in these locations 
produce fusion between die liver and 


over the liver will be open and transpcri 
toneal drainage becomes necessary Here 
some measure of peritoneal protection can 
be afforded by suturing the liver to the 
under surface of the peritoneum of the 
antenor abdominal wall In either in 
stance once free pus has been identified 
on aspiration the liver overlying die ab 
scess is freely incised and drained by 
large cigarette drains (Fig 10 10) 

Prior to the use of antibiotics two-stage 
drainage was the rule where the liver had 
not become adherent to the panttes 
Staged procedures involved an initial 
wound down to die pentoncuni into 
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which gauze was packed, either plain or 
saturated with an irritating substance such 
as iodoform Several days were allowed 
for adhesions to seal the surface of the 
liver to the peritoneum before the abscess 
was drained Broad spectrum antibiotics 
in use today have made two stage pro* 
cedures less common 
Abscesses located posteriorly or laterally 
on either side are readily approached 
through the bed of the resected 12 th nb 
Posteriorly this incision permits drainage 
of the abscess without entering the pleural 
or peritoneal spaces Laterally the peri- 
toneal cavity is exposed to bacterial or 
parasitic contamination In treating most 
abscesses in the left hepatic territory or 
those presenting on the under surface of 
either territory, extrapentoncal drainage 
is impossible Transthoracic drainage of 
intrahepatic abscesses should be avoided 
except where the abscess has traversed the 
subphremc space and diaphragm to pre 
sent within the chest as empyema 

Success in treating patients with pyo- 
genic abscess of the liver depends upon 
whether the primary cause can be con 
trolled, whether the abscesses are multiple 
or single, whether drainage is effective 
and whether the organisms involved are 
sensitive to available antibiotics A patient 
with a single abscess sealed from the 
pleural and peritoneal cavities that is pre 
cisely drained should be cured In spite of 
antibiotics the mortality among patients 
with multiple pyogenic abscesses of the 
Uver is estimated at dose to 90 per cent 

Parasitic Infestation of the Liver 

amoebic abscess Approximately 70 
per cent of amoebic abscesses are single 
and of these over 80 per cent occur in the 
right hepatic territory, particularly the 
dome In many patients with amoebic 
abscess of the liver, intestinal symptoms 
have subsided, in fact, by the time the 
abscess makes Us appearance amoebae 
often cannot be recovered from the stool 
The signs and symptoms of amoebic ab 
scess include malaise, upper abdominal 
pain, a large tender liver, and chills and 
fever These may appear acutely or be 


protracted enough to suggest a chronic 
illness of perplexing etiology If amoebic 
hepatitis or multiple small abscesses are 
suspected, a therapeutic trial with anti- 
amoebic drugs is advocated If the pa 
tient’s complaints thereafter subside 
promptly, a diagnosis of amoebic hepatitis 
or multiple small abscesses is nearly cer- 
tain Emetine, once the antiamoebic drug 
of choice, has largely been supplanted by 
Chloroquin, which is less toxic One Gra 
of this amoebictdc is given the first day, 0 5 
Gm for the next six days, and 05 Gm 
weekly thereafter If, however, signs and 
symptoms of hepatic infestation do not 
subside upon drug therapy, a large 
amoebic abscess must be suspected This 
may or may not have become secondarily 
infected 

The diagnosis and treatment of second 
anly infected amoebic abscesses are similar 
to pyogenic abscess (see above) Amoebic 
abscesses, however, which have not be 
come secondarily infected are best treated 
by repeated aspiration and antiamoebic 
drugs rather than by open dratnage By 
nonsurgical measures the mortality is as 
low as 10 per cent In open drainage 
however secondary infection has raised 
this figure to 50 per cent or over 

ECHINOCOCCUS CV ST OF T1IE UVER 
In man the shell of the ovum of Echuio 
coccus capsulatus is digested in the stom 
ach and the enclosed embryo released into 
the gut The developing parasite burrows 
its way through the wall of the small in 
testine and into a tributary of the portal 
vein Thence it is swept up the portal 
circulation into the liver where it may 
produce a typical cyst 

As hepatic infestation develops, a large 
cyst is formed that is surrounded by a 
dense fibrous wall This, referred to as the 
adventitia, is derived from liver These 
cysts contain fluid and potentially active 
parasites When mature, innumerable 
daughter cysts may be present This fluid 
has the capacity to produce a fatal an- 
aphylactic reaction if spilled, spontaneously 
or accidentally, into the general peritoneal 
cavity Calcification in the wall of the 
cyst is not uncommon and is readily de- 
tected roentgenograpiucally 
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Echinococcus disease of the liver does 
not produce specific symptoms Often it is 
first suspected by finding an enlarged liver 
on routine physical examination Oc 
casionally the cyst is large enough to in 
tcrfere with biliary drainage and its first 
sign may be jaundice When one of these 
cysts becomes secondarily infected the 
patients problem is then one of pyogenic 
abscess within the liver A complement 
fixation test and an lntradermal skin test 
are available and should be used if the 
diagnosis of Echinococcus cyst of the liver 
is suspected The former is 80 per cent 
accurate while the latter comes close to 95 
per cent 

Most important m the treatment of 
Echinococcus cyst of the liver is avoiding 
contaminauon of the peritoneal cavity 
with its contents These cysts are ap 
proached through the same routes em 
ployed for drainage of pyogenic or 
amoebic abscesses After entenng the cyst 
with an aspirating needle 10 per cent 
formalin is injected in an amount suf 
ficient to yield a 1 5 per cent solution For 
instance 15 cc is injected into a cyst 
estimated to contain 1 000 cc of fluid 
The formalin solution is permitted to re 
main in the cyst for four or five minutes 
and then withdrawn as completely as pos 
siblc After sterilization by this method 
the cyst is removed surgically in a plane 
between the hepatic adventitia and the 
wall of the cyst The large cavity left after 
removal of the cyst should be drained 


Granulomala of the Liver 

Syphilis and tuberculosis may both in 
volvc the liver Generally a diffuse granu 
lomatous process results that is not 
amenable to surgical treatment Well 
circumscribed gummas and tuberculomas 
have both been removed surgically 


PORT \L HYPERTENSION VND 
ESOPH \GOG VSTRIC VARICES 


Portal hypertension and esophagogastric 
varices are well recognized and surgically 


important complications of cirrhosis of 
the hver and of portal thrombosis Here 
varices are an ever present menace to life 
for they may bleed copiously at any time 
and without warning Portal pressure also 
rises and vanccs may appear in the 
esophagus and upper stomach of patients 
vvith cardiac failure pulmonary fibrosis 
and a variety of obstructions of the he 
patic veins Vanccs developing in these 
latter illnesses do not commonly bleed 
Either they subside on appropriate medical 
treatment or the patients do not survive 
long enough for vanceal hemorrhage to 
become clinically important 

In patients with cirrhosis or portal 
thrombosis portal hypertension has been 
conventionally thought due to obstruction 
to flow of splanchnic v enous blood through 
the liver or portal vein On this concept 
was based Whipple s original division of 
the etiology of varices into two categories 
intrahepatic and extrahepatic block Re- 
cently this single explanation of portal 
hypertension in cirrhosis has been chal 
lenged by those demonstrating that ui 
this disease myriad abnormal communica 
tions develop between intrahepatic arte- 
rioles and portal venules These tin) 
arteriovenous fistulas support portal hy 
pertension by contributing a portion of 
the arterial head of pressure to the portal 
venous bed Even more recently a number 
of investigators have postulated that 
normal arteriovenous shunts in the far 
periphery of the splanchnic bed respond 
in some obscure way to demands of the 
liver for more blood These may be satis 
fied by increased amounts of blood being 
poured into the portal system by way of 
the splenic gastric and superior and m 
fenor mesenteric arteries 
The frequency with which patients with 
alcoholic nutritional or Lacnnec s cirrho- 
sis are encountered vanes and reflects the 
socioeconomic status of the community 
under consideration An incidence of from 
1 to 10 per cent in autopsies is commonly 
cited the lower figures are from private 
the higher from chanty hospitals This 
disease is most frequent in white males, 
and least common, in temperate zones at 
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least, among Negroes Availability of 
medical and psychiatric therapy, abuse of 
alcohol, prevalence of viral hepatitis, and 
racial differences are but a few of the 
many factors explaining variations m 
statistics on this disease Approximately 
two thirds of patients with this variety of 
cirrhosis develop esophagogastric varices 
Of those with varices, from 25 to 30 per 
cent sustain severe bleeding at some time 
in the course of their disease The met 
dence of postnecrotic cirrhosis is generally 
considered lower than that of Laennec’s 
but reported frequencies vary considerably 
These differences not only reflect vana 
tions in population characteristics, but 
also diversity m interpretation of the 
pathological material obtained in these 
two diseases at operation or postmortem 
examination Schistosomal cirrhosis is a 
well recognized cause of portal hyperten 
sion and bleeding vances where these 
parasites are endemic Portal thrombosis 
is rare and is found in from 3 to 10 per 
cent of patients with bleeding vances 
Characteristically this disease is one of 
young individuals 

Whatever may be the cause of persist- 
ent portal hypertension, a shunt of good 
size fashioned between the hypertensive 
portal and adjacent low pressure caval 
circulation reduces portal pressure to 
normal or near normal levels Further 
more, after successful portal decompression 
the vances disappear and as long as these 
shunts remam widely patent patients are 
protected from further vanceal hemoi 
rhage 

Selection of Patients for Portal 
Decompression 

Cntical selection for portal decompres- 
sion is important if patients with esopha 
gogastnc vances are to be managed 
successfully Among those with cirrhosis 
the problem is selection of the patient for 
the operation, in portal thrombosis the 
problem is selecung an appropriate opera- 
tion for the patient 

FORTAi. thrombosis Patients whose 
vances are associated with thrombosis of 


the portal, supenor mesenteric, or splenic 
vein should be ideal candidates for portal 
decompression They are generally young, 
have normal liver function, and if pro- 
tected from vancea! hemorrhage can ex 
pect to live out a normal life span 
Because of technical difficulties in securing 
a good shunt, prolonged protection from 
recurrent hemorrhage has been difficult to 
achieve among these patients Neverthe- 
less, bnlliant successes are well known 
after portal decompression and all these 
young patients should be considered can- 
didates for surgical intervention as soon 
as a diagnosis of vances is established An 
exception to this generality may be made 
m infants and small children Here, wait 
ing until the child s vessels are large 
enough for successful anastomosis must be 
weighed against the risk of hemorrhage 
Fortunately hemorrhage, should it occur 
in these youngsters, is easily controlled 
and rarely fatal Patients with normal 
liver function tolerate hemorrhage better 
than do those with cirrhosis, and the risk 
of waiting a few years to insure a shunt 
of good size is not excessn e 

cirrhosis OF THE uvER When 
vances associated with cirrhosis of the 
liver bleed, control of hemorrhage is ur 
gent The selection of patients for 
emergent or elective operation is pressing 
and offers many problems in clinical 
judgment Why vances bleed suddenly 
and without warning is not clearly under- 
stood Rupture owing to increased pres- 
sure, erosion owing to peptic esophagitis, 
and pressure necrosis of the vessel wall 
and mucosa from vvithm have all been 
suggested as possible causes for sudden 
hemorrhage from a vanx Once started, 
continuing hemorrhage is doubtless sup- 
ported by hemorrhagic tendencies often 
manifest in patients with cirrhosis of the 
liver and related hypersplenism 

Emergent Control of Variccal 
Hemorrhage 

The most effective immediate control 
of vanccal hemorrhage from whatever 
cause is pneumatic tamponade by one of 
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a variety of esophagogastric balloons The 
most useful of these devices is widely 
known as the Sengstaken-BIakemore bal- 
loon This bears a globular gastric and a 
sausage-shaped esophageal component 
Success m pneumatic tamponade of esoph- 
agogastric varices will be no greater 
than the care exercised in its application 
Both balloons must be tested and indi- 
vidually calibrated before insertion in the 
esophagus They must be inflated under 
direct manometric control and pressure 
regulated by an ordinary mercury manom- 
eter inserted m each pneumatic circuit 
Traction on the apparatus should be just 
enough to maintain it in place and nasal 
hygiene should be carefully observed 
When variceal hemorrhage in patients 
with cirrhosis has been controlled by 
tamponade, attention is next turned to 
evacuating blood from the gastrointestinal 
tract by repeated enemas and saline 
catharsis Although these latter measures 
may appear drastic in acutely ill patients 
recovering from shock, they are the only 
effective means of minimizing posthemor 
rhagic hepatic stupor and even coma 
Should a patient become stuporous or 
comatose, protection against respiratory 
embarrassment and aspiration should be 
afforded b> tracheostomy Once the m 
testinal tract has been nd of blood, an 
effective intestinal anubiotic should be 
started to lower the rate of production of 
ammonia Neomycin, 1 to 2 Cm several 
times a day, has proved most effective in 
this regard 

After bleeding has been controlled, 
parenteral fluid deficits repaired and the 
amount of ammonia in the gastromtesn 
na tract reduced, the question immedi 
ately arises as to what step should be 
taken next in the patients behalf If In 
spite of energetic supporuve therapy, the 
patient is stuporous or actually m coma, 
if jaundice is deepening and ascites ac- 
cunmlatmg rapidly, all save continuing 
supportive therapy should be withheld 
‘ n Y °P crallon under these circumstances 
is hazardous and can be expected to ac- 
complish hide in a patient obviously m a 
state of near terminal cirrhosis 
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Tlie optimum time for deflation and 
withdrawal of the esophagogastric bai 
loons is not accurately known A reason 
ably safe and logical procedure is to 
deflate the esophageal balloon 48 to 72 
hours after ns insertion If bleeding does 
not recur, the apparatus may be left in 
place with its balloons deflated for another 
12 to 24 hours and then cautiously with 
drawn If bleeding still does not recur, a 
progressive program of medical rehabili 
tation for elective portal decompression is 
started 

Prompt recurrence of bleeding upon 
release of pneumatic tamponade presenls 
a difficult problem in therapy and one 
about which much controversy centers 
today Blakcmore believes that continued 
tamponade for a matter of weeks is ap 
propnate Linton has long supported im 
mediate transthoracic transesophageal 
ligation of the bleeding varices Welch has 
proposed transabdommal and transgas tnc 
control of hemorrhage Others believe 
that prompt portal decompression is ad 
visable Rav din’s recent comments on so- 
called emergency portacaval shunts reflect 
the present indecision with regard to the 
place this operation should play in bleed 
mg varices, * So it is likely that the 
emergency portacaval shunt will take its 
place in our armamentarium, but the 
time is not now upon us ’ In a recent 
article, Watson wrote, I personally be 
heve the latter [shunt] is to be preferred 
if an emergency operation is necessary 
Only by greater experience with these 
divergent methods of managing the pa- 
tient with cirrhosis and portal hyperten 
sion who continues to bleed upon release 
of his tamponade will the answer be 
found to this currently perplexing prob- 
lem In our hands the results of portal 
decompression with pneumatic tamponade 
in place have been sufficiently cncourag 
ing to warrant continued use of urgent 
portal decompression 

Oectiv c I’ortal Decompression 

Clear indication for elective jiortal de- 
compression is found today in patients 
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with cirrhosis who have recovered from 
one or more episodes of v ariceal hemor- 
rhage Those who have bled once have 
clearly demonstrated their capacity to 
bleed and few are found who do not bleed 
again Protection from recurrent hemor- 
rhage among these patients is urgently 
needed They should be advised to accept 
portal decompression unless they present 
such advanced hepatic failure as to incur 
a prohibitive surgical mortality or in- 
capacitating postoperative morbidity 
How to define in terms of hepatic 
reserve which patients who have bled are 
candidates for portal decompression and 
which are not is still a problem in clinical 
judgment Certainly there are patients 
with cirrhosis and vanceal hemorrhage 
whose bleeding appears in a setting of 
good hepatic reserve They are generally 
persons not addicted to alcohol who are 
useful citizens carrying on gamful oc 
cupations Suddenly they suffer a massive 
hemorrhage readily controlled by pneu 
matte tamponade They do not then go 
into coma, but stop bleeding and recover 
from the effects of their hemorrhage Here 
portal decompression may be advised 
without hesitation for surgical mortality 
should be less than 5 pT cent and post- 
operative morbidity rare 

In sharp contrast to these good risk 
patients with cirrhosis are those who have 
had ascites, have been m coma are 
jaundiced, and whose serum albumin is 
le s than 3 Gm p"r 100 milliliters Often 
these individuals are neither gainfully 
employed nor able to abstain from alco 
ho! Here then are sick persons whose We 
expectancies are limited, who entertain a 
surgical mortality of 30 per cent or more 
and a high incidence of prolonged post- 
operative morbidity True, they may be 
protected from further hemorrhage at 
great price only to become problems in 
more or less permanent hospitalization 
To recommend portal decompression 
under these circumstances setms unw ise 
Between these two extremes fall many 
patients with arrested vanceal hemor- 
rhage m whom decisions with regard to 
portal decompression must be reached 


Few infallible rules can be cited m this 
regard although Linton’s original criteria 
are useful In 1951 he postulated that if 
a patient had persistent ascites, if he were 
deeply jaundiced, or if his serum albumin 
were less than 3 Gm per 100 milliliters, 
operative risk would be great In addi 
tion, Linton pointed out that if Bromsui- 
phalein retention were greatly increased, 
prothrombin time prolonged, and cephalm 
flocculation were seriously abnormal, 
operative mortality would be high In- 
flexible application of these criteria will 
deprive a number of patients of operation 
while violation as principles invites a 
prohibitive surgical mortality 
Guided by Patek’s original studies, 
many investigators have shown that cir- 
rhosis of the liver can be treated effectively 
by prolonged hospitalization, low sodium 
intake, and a high caloric high protein 
diet Patients who have bled but who, by 
laboratory and clinical evidence are not 
candidates for immediate decompression 
should not be finally refused operation 
until they have had at least a month or 
two of strict medical treatment Under 
such a regimen, many improve their health 
sufficiently to warrant operation In Figure 
10-1 1 is diagrammatically represented the 
course of a patient too sick to be operated 
upon when first seen After 14 weeks of 
intensive dietotherapy, he improved to a 
point where portal decompression was 
tolerated uneventfully During this period 
his serum bilirubin fell from 34 to 08 
mg per 100 milliliters, his serum albumin 
rose from 2 a to 4 0 Gm per 100 milli 
liters he lost his ascites and gained m 
muscle mass This man is well and active 
three years after operation 

Depressed prothrombin activity is a 
common finding among patients with 
hepatic disease Many times this responds 
to parenteral vitamin K, but occasionally 
prothrombin time continues to be pro- 
longed and operation has to be under 
taken in spite of abnormal prothrombin 
activity Here, blood lost should routinely 
be replaced by blood freshly drawn m 
plastic containers When hypersplenism 
and a low platelet count complicate op- 
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eration, transfusion of 
an important adjunct 


platelets has been 


Prophylactic Portal Decompression 

When varices that have not bled arc 
discovered m a patient with compensated 

den« S ‘, S /“ h ° M evi- 

dence is inadequate today to render a 
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hemorrhage This controversy is not likely 
to be resolved satisfactorily until the risk of 
hemorrhage and death in patients with 
varices that have not bled is accurately 
known 

Patients whose varices have not bled 
occasionally develop clinically significant 
hypersplenisni Here splenectomy and a 
splenorenal shunt should be performed 
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vhen the patient s portal hypertension is 
uc to portal thrombosis Failure to per- 
lorm a splenorenal shunt at the time of 
splenectomy deprives the patient of one 
ol lus main chances for portal decompres- 
sion three possible operations arc avail 
a c to patients whose hypersplenisni and 
•anecs have developed secondary to 
cirrhosis (1) a portacaval shunt may be 
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performed relying upon portal decom- 
pression to relieve the hypersplemsm, (2) 
splenectomy and a splenorenal shunt may 
be undertaken, and (3) a portacaval 
shunt and concomitant splenectomy may 
be used There is inadequate evidence to- 
day to prove which of these procedures is 


Hemodynamics of Portal Decompression 

Hemodynarrucally only two types of 
shunt are widely used for decompressing 
a hypertensive portal system into the low 
pressure caval circuit These are. Type 1A 
the splenorenal, IB the side to side porta 



Fig 10-12 Hemodynamic types of shunt Four types of shunts arc m common 
use today for portal decompression In Type I, which includes the end to-side 
splenorenal (d), the side-to side portacaval (B), and the end to-side caval supc 
nor mesentenc (C), a free pathway exists between the splanchnic bed and the 
liver In Type 2, the end to-side portacaval, splanchnic hlood is effectively cx 
eluded from the liver The advantages and disadvantages of these several shunts 
arc discussed in the text 


most useful In view, however, of our suc- 
cess in protecting patients from recurrent 
vanceal hemorrhage and hypersplemsm by 
an end to-side portacaval shunt, we favor 
decompression alone rather than con- 
comitant splenectomy or splenectomy and 
a splenorenal shunt 


caval, and 1C the end to-side cavai- 
supenor mesentenc shunt, and Type 2 
the end to-side portacaval shunt (Fig 
10-12) All of these shunts have their 
special usefulness, the splenorenal in pa- 
tients with portal thrombosis of cirrhosis 
of the liver, the end to side portacaval in 
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cirrhosis, and the end-to-side caval- 
supcrior mesenteric m instances of portal 
thrombosis where other shunts are im 
possible The particular usefulness of the 
side-to-side portacaval shunt has not been 
clearly defined although recently Long- 
mire has expressed renewed enthusiasm for 
this variety of portal decompression After 
disappointing experiences with end-to side 
portacaval anastomosis in seven patients, 
Longmire began to employ the side- to 
side anastomosis whenever possible His 
most recent report includes 18 patients 
with shunts in the side to side position 
without operative mortality 
Today, however, discussions center 
primarily around whether the end to side 
portacaval (Fig 10 12, Type 2) or the 
end to side splenorenal (Fig 10 12, Type 
\A) should be employed m patients with 
cirrhosis where a free choice between the 
two is available Two suggestions dominate 
thinking in this regard Julian, reflecting 
the general agreement that intrahcpatic 
obstruction to portal flow may wax and 
wane with variations in the activity of 
the cirrhotic process, has emphasized 
that the splenorenal shunt may only 
intermittently be called upon to carry 
the full load of portal flow With a 
high degree of portal obstruction the 
splenorenal shunt functions successfully 
when however, the potential of such a 
fistula is not fully realized in draining 
blood from the portal to the systemic cir’ 
cuit Julian has postulated that it may 
well shrink in size or even close Should 
once again it be needed, its full diameter 
may no longer be available Credence is 
lent this thought by the fact that the 


channel from the splanchnic bed to the 
liver exists by which portal blood could, 
if circumstances were favorable, flow to 
the liver The supposed advantage of 
portal blood gaining access to the liver 
is that this organ can exercise immediately 
its detoxifying action on blood draining 
the lower gastrointestinal tract This, it 
is hoped, lessens the incidence of post 
operative intoxication by ammonia If 
indeed this w ere true, splenorenal and side 
to-side portacaval shunts would hold a 
distinct physiological advantage over die 
end-to-side portacaval We however, 
have produced evidence, indirect to b* 
sure, that in splenorenal and side to side 
portacaval shunts splanchnic b T ood may 
not enter the liver because intrahepatic 
portal pressure is higher than that in the 
decompressed splanchnic bed The ex- 
periments that we consider critical in this 
regard were performed during operation 
in 24 patients with cirrhosis and esophago 
gastric varices Intrahepatic portal pres 
sure was estimated by measuring portal 
pressure on the hepatic side of a tem- 
porarily occluded porta! vein (Fig 10* 
13&) In all save one patient intrahepatic 
portal pressure was 5 to 15 cm of saline 
higher than that existing in the splanchnic 
venous bed after opening an end to-side 
portacaval shunt We believe it unlikely 
that, if a comparable degree of decom 
prcssion had been obtained in these same 
patients by a splenorenal or side to-side 
portacaval shunt, portal blood would flow 
from tile splanchnic bed to the liver even 
though a potential venous pathway would 
in fact exist It remains, however, a 
matter of conjecture which way portal 
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Fig 10 13 Hemodynamics of an end to side portacaval shunt compared in 
directly wuh those of an end to side splenorenal or side to-side portacaval shunt 
In this experiment performed upon a patient with cirrhosis and large esophago 
gastnc vanecs the portal pressure was 51 cm of saline (4) The portal vein was 
temporarily occluded for 20 minutes Portal pressure was then measured on the 
hepatic side of the temporarily occluded portal vein This was 30 cm of saline 
\B) After opening the end to side portacaval shunt performed in this patient, 
splanchnic portal pressure fell to 19 cm of saline (C) 

Had an end to side splenorenal (D) or a stdc to side portacaval (E) shunt 
been performed and had a fall in pressure been obtained comparable to that se 
cured by the end to side portacaval shunt ( C ) it appears unlikely that splanchnic 
b'ood would flow through the liver Rather hepatic portal blood would be drained 
from the liver through the shunt (Arrows in D and E) 

This experiment representative of 23 similar ones is offered as evidence that 
little if any blood gains access to the liver in cirrhosis following portal decom 
pression by the conventional splenorenal or side to side portacaval shunt 


in portal pressure associated with normal 
activities a portion of the portal blood 
may intermittently pass beyond the shunt 
into the liver * Nevertheless, Longmtre 
records three late deaths from hepatic 
failure among 18 patients with side to- 
side shunts. 


In general most will agree that the 
portacaval shunt is easier to perform than 
the splenorenal For this reason it will 
probably retain its current popularity 
until splenorenal or side to-side porta 
caval shunts are proved unequivocally 
superior Always, of course, there will be 
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pauems m whom a portacaval shunt can 
”, the flT of thrombosis 

s — o' 

portal decompreSon mPOrtant ^ 


Splenoportography 





method for obtaining useful decompres- 
sion As a clinic or individual begins to 
acquire experience with portal decom 
prcssion, either preoperatne or ultra 
°^ ratlVe s Pfc nc, p°rtography should be 
performed As facility is acquired with 
these operations, splenoportography be 
comes less essential because, with practice, 
patency of the portal or splenic veins can 
be determined by palpation at the operat 
mg table This practically should not in 
any way detract from the research value 


p wsurc can be measured The portal 
vein can" 5^1?° i an ^ sll P cnor mcscntenc 

strategic advantage accrues m ,1 

W clear -tsualuanon '7 ,V°. V 1 ' 8 ”" 
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hosed SmulacV" li " d . “ 
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Fig 10 14 Intraoperative 
splenoportography This roent 
genogram, which clearly out 
lines the superior mesenteric 
splenic, portal and coronal) 
veins as well as the inira 
hepatic portal radicles was 
obtained at the operating table 
by simultaneously injecting 40 
milliliters of 70 per cent Dio- 
drast into a cannula in a 
branch of the superior mesen 
tcnc vein and directly into the 
spleen Films such as this 
clearly outline the veins gen 
orally used in portal decom 
prcssion and determine their 
availability m a given patient 

of splenoportography By these radio- 
graphic techniques much has been learned 
of the hemod>namics and anatomy of this 
obscure circulatory system, which has 
Heretofore been relatively unavailable for 
study 

Anesthesia* 

The preferred anesthetic agent and 
technique for major surgical procedures in 
patients with hepatic disease is cylopro- 

s.*. The „ au, , hc '" WJ,h •<> thank Dr Ben, am n E 
,**' ,e " , Pr ? {e ‘ r tor of Aneuhena Tuft* Lrmcf 
section** 00 ! ' fed,c ‘ ne {or lontributm? ihi* 
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pane, d-tubocuranne, or succtnylcholine, 
endotracheal intubation, and controlled 
respirations Cyclopropane supplemented 
with either sucanylchohne or d-tubocu- 
ranne provides excellent operative condi 
tions without depression of the vital 
systems The primary requirement of the 
inhalation agent is the loss of perception 
of pam by the patient Light levels of 
cyclopropane anesthesia avoid depression 
of myocardial function, penpheral cir 
dilation, hepatic function, and alterations 
in electrolytes Cyclopropane is ideal not 
only from this point of view but also be- 
cause it aids in the support of the blood 
pressure and peripheral circulation by 
virtue of its pressorlike properties Muscle 
relaxants are administered to provide the 
required relaxation for surgery Depres- 
sion of respiration or apnea usually is as- 
sociated with the use of these drugs 
Therefore, the technique of endotracheal 
intubation and controlled respirations’* 
is employed throughout the entire opera 
tion to insure adequate ventilation A 
volume displacement ventilator for con 
trolling respiration is valuable because the 
proper tidal exchange and respiratory 
rate can be predetermined for each pa 
tient With this method, the arterial 
oxygen saturation and carbon dioxide 
tension can be main tamed within physio 
logic levels and the adverse effects of 
anoxia and hypercarbia on the liver 
avoided 

Technique of Portal Decompression 

The techniques of portal decompression 
have not been standardized and will 
doubtless ever reflect the special interests 
and skills of the surgeons performing this 
operation The hepatoduodenal ligament 
or the left renal and splenic veins may be 
approached either abdominally or through 
combined abdominal and thoracic in- 
cisions Opening the chest and splitting 
the diaphragm are not necessary, how- 
ever, and seem to carry some addiuonal 
surgical risk and morbidity 
In the abdominal approach the patient 
is placed flat upon his back on the operat- 


ing table with his thorax supported by two 
firm cotton rolls 10 to 15 cm in diameter 
These should be long enough to be 
reached easily from the head of the 
operating table and one or the other ex 
tracted by the anesthetist, depending upon 
whether a splenorenal or portacaval shunt 
is performed The patient’s arms may be 
crossed in hornpipe fashion and secured 
to the anesthesia screen or they may re 
main at his side (Fig 10 15 Upper and 
Lower ) The abdominal cavity is entered 
through an upper transverse incision 
transecting both rectus muscles Through 
this the viscera may readily be explored 
and a loop of jejunum drawn into the 
wound for cannulation of one of its 
mesentenc veins The up of the spleen 
is readily available for injection Portal 
pressure is easily measured with a spinal 
manometer If desired the superior 
mesentenc, portal, and splenic veins may 
be visualized radiographically by the 
simultaneous injection of contrast media 
into the superior mesentenc cannula and 
mto the spleen (see Fig 10 14) If a 
portacaval shunt is decided upon, the 
abdominal incision is extended deep into 
the nght flank close to the nght costal 
margin after withdrawing the roll sup 
porting the left thoiax 

End-to-Side Portacaval Shunt 

Experience has demonstrated that ade- 
quate exposure to the structures of the 
hepatoduodenal ligament and regional 
vena cava can be obtained through an 
abdominal incision Dissection of the 
hepatoduodenal ligament is commenced 
by clearly defining the gallbladder, the 
cystic duct, the common duct, and par 
ticularly the hepatic artery and its 
branches (Fig 10-16) Inadvertent injury 
to the extrahepatic biliary tracts or the 
arterial blood supply of the liver invites 
undesirable operative and postoperative 
complications Particular emphasis should 
be placed upon division between clamps 
and secure ligature of all loose areolar 
tissue encountered in die course of this 
dissection (Fig 10-17) Herein pass the 
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lymphatics draining the Jner Failure to 
secure lymphostasis results in evccssne 
collection of hepatic lymph within the 
peritoneal cavity after operation Such 
lymphorrhca deprives the patient of im 
portant amounts of circulating water, 
electrolytes, and colloid Furthermore, 
careful Jymphostasis precludes the neces- 
sity of performing the shunt m a puddle 
of I>mph 


poml decompression 
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F, S 10 17 End to-s,dc portacaval shunt 
As the thicLcncd areolar tissue of the hepato- 
duodenal ligament is dissected free, it should 
a,Ma >* bc divided between clamps and se- 
curely ligated Herein he hjpcrirophicd i)"> 
phatjes draining the liver Failure lo secure 
complete lymphostasis may complicate cow 
pletion of the shunt b> having to operate in a 
pu die of Ijmph and prejudices a smooth 
postoperative course by sequestration of large 
amounts of water, sodium, and serum albumin 
in the free peritoneal cavit) 

With areolar tissue and lymphatics 
swept aside, hepatic arlenal branches 
clearly delineated, and the common, cystic 
and hepatic bile ducts safe!) retracted 
anteriorly, the right lateral wall of the 
portal vein coincs readily into view (Fig 
10 18) Freeing ilie portal vein from its 
surrounding structures, particularly infe- 
rior!) m the groove between the head and 
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and division between hemostats of small 
veins entering the portal vein from below 
and medially Inadvertently tearing one 
or more of these small vessels promptly 
results in profuse hemorrhage from the 
hypertensive portal branches as well as 
from the portal vein itself Ofttunes this 
can be controlled only by discouragingly 
tedious and less than precise surgical 
maneuvers Once the porta! vein adjacent 
to the pancreas has been mobilized, dis- 
section in a cephalic direction may pro 


operator further Nevertheless after dill 
gent, bloody, and ofttimes prolonged 
search the vena cava is uniformly found 
in ns normal position The anterior two 
thirds of this vessel is stripped clean of 
adventitia m preparation for anastomosis 
Attention is once again turned to the 
portal vein, which is occluded at the upper 
border of the pancreas by a large Blalock 
clamp and divided as high as practical 
within the porta hepatis The operator is 
invariably as delighted at the apparent 



Fig 10 18 End to-side portacaval shunt ( Left and Right) Upon drawing the common 
duct to the left the right lateral wall of the portal vein comes readily into view The ven 
tral, left lateral and dorsal aspects of the portal vein are dissected free from the surround 
ing structures /VII small tributaries should be divided between clamps and ligated under direct 


ceed less cautiously When the bifurcation 
of the portal vein into its right and left 
branches has been reached this vessel has 
been adequately prepared for anastomosis 
It should not, however, be divided at this 
time 

A generous vertical incision is next 
made through the posterior peritoneum 
where the vena cava is believed to lie 
This dissection may be complicated by 
great thickening and vascularity of the 
peritoneal and subpentoneal tissues Par- 
ticularly is this so if the patient has 
suffered from ascites for any considerable 
penod A hypertrophied caudate lobe of 
liver can be relied upon to exasperate the 


length of portal vein secured before 
division as he is disappointed at its actual 
length after division A little extra work m 
securing an additional centimeter of portal 
length is well worth the effort Blakemore 
has emphasized that the portal vein should 
be divided obliquely (Fig 10 19) to 
provide an anastomosis in which portal 
and caval blood streams merge with mini 
mal eddies and countercurrents. This, 
Blakemore believes, prevents back pressure 
in the distal cava and protects the patient 
from troublesome edema of his lower 
extremities 

A variety of clamps, the Alfred \f 
Large, the Beck aortic clamp, and the 
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Saunsky are available to occlude partially 
the vena cava during its anastomosis to 
the portal vein Winch one of these ts 
used will depend upon the operator’s pref- 
erence and anatomic approach In placing 
the caval clamp, the operator, recalling 
that the patient is tipped away from him, 
should take pains to place the caval stoma 
precisely m the m,d line Placing the 
stoma too far to right or left inevitably 
produces a kink prejudicing free flow 
through the anastomosis With the caval 


in arterial anastomoses that a continuous 
suture is simple, effective, and without 
any particular hazard of thrombosis Be- 
cause portal decompression involves two 
low-pressure systems, we have always be 
Iieved that even the most ideal suture was 
none too good We have, therefore, em 
ployed interrupted everting mattress 
sutures in portacaval shunts (Fig l0-2la, 
c, d) As far as we Enow only one of 
our shunts has closed This misfortune oc 



The'® 1 ?. 19 End «°-wde portacaval shunt 
The portal vein >s occluded at the upper 
border of the pancreas by a large Blalock 
clamp and ligated as high m 8 thc porta 
hepan, as possible The portal sen , s d,E 
obliquely to insure a smoothly functioning 
vhum without eddies or countercurrent ? 



Fig 10-20 End to-side portacaval shunt 
The portal vein and vena cava have both been 
prepared for anastomosis A button has been 
removed from the ventral wall of the vena 
cava corresponding in size to the diameter of 
the portal vein Both vessels are now read) 
for anastomosis 


clamp in place, an oval bullon of cava 
excised This insures the l,p, of the con . 
pleted anastomosis remaining apart I 
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curred about a week after decompression 
•n a patient vvho developed massive ascites 
and gaseous distenuon We have always 
believed that closure of this shunt was due 
to its role as a point of anchorage of dis- 
tended loops of bowel floating upon a sea 
of ascites Strain on tins anastomosis forced 
Us edges together, where they healed 
tightly Numerous shunts have been ex 
amtned as early as a few days to as late as 
five vean after operation and ail were 
bcauufully healed Particular care to place 
die sutures close together on the far side 
of the anastomosis is important for tins 
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line of suture is practically unavailable 
for repair should it leak upon removal of 
the caval and portal clamps 
Upon opening a shunt fashioned in this 
manner, brisk bleeding has been rare but 
if it occurs, has been readily controlled by 
an additional suture or two Slight oozing 
has been encountered but this has always 
ceased spontaneously after a few minutes 


Splenorenal Anastomosis 

If a portacaval shunt is impossible or 
believed inadvisable the right thoracic 
roll is removed, the original transverse ab 
dominal incision extended deep into the 
left flank, the twelfth nb excised and the 
incision continued posteriorly through its 
bed An alternate but satisfactory ex 



Fig 10 21 End to-side portacaval shunt In this composite diagram are illustrated (a) the 
aperture left m the ventral vena cava after removal of a button of the wall of this vein, 
and the obliquity of division of the portal vein (f>) and (c) the everting mattress sutures 
used to secure lntimal approximation in this anastomosis which is fashioned between two 
relatively low pressure vascular circuits In ( d ) is represented the completed end to side 
portacaval shunt 


After opening the shunt a variable fall in 
portal pressure is the rule Sometimes this 
is as great as 20 to 30 cm of saline At 
other times a fall of only 5 to 10 cm of 
saline is obtained How much significance 
to attach to these figures is questionable, 
except that they do give evidence that 
immediately, at any rate, the shunt is 
patent. The only true measures of an 
adequate shunt are disappearance of 
'ances and protection from further 
hemorrhage These can only be deter 
mined later in the postoperative period 


posure, although it entails entering the 
chest, may be obtained by extending the 
original abdominal incision across the left 
costal margin and into the lower thorax 
m the eighth or nmth costal interspace 
The spleen is removed, its vein carefully 
dissected free from the tail of die pan 
cieas and direct end to-side anastomosis 
performed between the end of the splenic 
vein and the side of live left renal vein 
(Fig 10-22) Greater or lesser degrees of 
difficulty are encountered in procuring an 
adequate length of splenic vem to provide 
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Satmsky are a\ ailable to occlude partial!) 
the \ena ca\-a during its anastomosis to 
the portal \em Which one of these is 
used will depend upon the operator’s pref- 
erence and anatomic approach In placing 
the caval clamp, the operator, recalling 
that the patient is Upped ana) from him, 
should take pains to place the ca\al stoma 
preciscl) in the mid-line Placing the 
stoma too far to right or left inevitably 
produces a kink prejudicing free flow 
through the anastomosis. With the caval 



Fig 10-19 End lo-side portacaval shunt 
The portal vein is occluded at the upper 
border of the pancreas by a large Btalock 
clamp and ligated as high in the porta 
hepaus as possible The portal vein is divided 
obliquely to insure a smoothly funcuomng 
shunt without eddies or countercurrents 

clamp m place, an oval button of cava is 
excised This insures the lips of the com 
pleted anastomosis remaining apart In 
excising this button of cava it should be 
recalled that the caval stoma can be en- 
larged more readily than closed should 
discrepanc) between its sue and that of 
the portal vein exist at the time of anas- 
tomosis (Fig 10-20) 

While portal decompression was being 
developed, all vascular anastomoses were 
performed b) interrupted everting mat 
tress sutures that assured accurate intuna! 
approximation Lately it has been shown 


in arterial anastomoses that a continuous 
suture is simple, effective, and without 
any particular hazard of thrombosis. Be- 
cause portal decompression involves two 
low-pressure systems, we have always be- 
lieved that even the most ideal suture was 
none too good We have, therefore, em- 
plojed interrupted everting mattress 
sutures in portacaval shunts (Fig 10-2 1 a, 
b, c, d) As far as we know only one of 
our shunts has closed Tins rnts/ortune oc 



Fig 10-20 End to-side portacaval shunt 
The portal vein and vena cava have both be*n 
prepared for anastomosis A button has been 
removed from the ventral wall of the vena 
cava corresponding in sue to the diameter o« 
the portal vein Both vessels arc now ready 
for anastomosis. 

curred about a week after decompression 
in a paUent who developed massive ascites 
and gaseous distention We have always 
believed that closure of this shunt was due 
to its role as a point of anchorage of dis 
tended loops of bowel floating upon a sea 
of ascites Strain on this anastomosis forced 
its edges together, where they healed 
tightly Numerous shunts have been ex 
anuned as early as a few days to as late as 
five years after operation and all were 
beautifully healed Particular care to place 
the sutures close together on the far side 
of the anastomosis is important for this 
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line of suture is practically unavailable 
for repair should it leak upon removal of 
the caval and portal clamps 
Upon opening a shunt fashioned in this 
manner, brisk bleeding has been rare but 
if it occurs, has been readily controlled by 
an additional suture or two Slight oo 2 ing 
has been encountered but this has always 
ceased spontaneously after a few minutes 


Splenorenal Anastomosis 

If a portacaval shunt is impossible or 
believed inadvisable, the right thoracic 
roll is removed, the original transverse ab- 
dominal incision extended deep into the 
left flank, the twelfth nb excised and the 
incision continued posteriorly through its 
bed An alternate but satisfactory ex- 



Fig 10 21 End to-side portacaval shunt In this composite diagram are illustrated ( a ) the 
aperture left in the ventral vena cava after removal of a button of the wall of this vein, 
i.vA vVie x&Avpfty oS division of vhe portaV vein, (i>) and (e), the ^veiling mattress snttsres 
used to secure mtimal approximation in this anastomosis, which is fashioned between two 
relatively low pressure vascular circuits In ( d ) is represented the completed end to side 
portacaval shunt 


After opening the shunt a variable fall in 
portal pressure is the rule Sometimes this 
is as great as 20 to 30 cm of saline At 
other tunes a fall of only 5 to 10 cm of 
saline is obtained How much significance 
to attach to these figures is questionable, 
except that they do give evidence that 
unmcdiately, at any rate, the shunt is 
patent. The only true measures of an 
adequate shunt are disappearance of 
vances and protection from further 
hemorrhage These can only be deter- 
mined later in the postoperative period 


posure, although it entails entering the 
chest, may be obtained by extending the 
onginal abdominal incision across the left 
costal margin and into the lower thorax 
in the eighth or ninth costal interspace 
The spleen is removed, its vein carefully 
dissected free from the tail of the pan- 
creas and direct end to-side anastomosis 
performed between the end of the splenic 
vein and the side of the left renal vein 
(Fig 10 22) Greater or lesser degrees of 
difficulty are encountered in procuring an 
adequate length of splenic vein to provide 
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a sound anastomosis RousscJot has show a 
that an autogenous graft taken from the 
superficial femoral icin may facilitate 
splenorenal decompression The clamps 
and techniques employed in end to-side 
splenorenal anastomoses are similar to 
those described above for portacaval de 
compression 

Closure of abdominal or combined ab 
dommothoracic wounds is accomplished 
according to the operator s preference Be 
cause patients with cirrhosis are usually 
hypoprotcinemic, we have long preferred 
in addition to la>er closure buried stay 
sutures through all la)ers save the skin 
Anticoagulants have not been used post 
operative!) The peritoneal cavity has 



F g 10 22 End to-s de splenorenal anasto* 
nos s D agrammai c representation of an end 
to-s de splenorenal anastomos s This vancl> 
of shunt s pari cularly useful in portal hyper 
tens on o mg to thrombosis of the portal sen 

been drained only in the presence of a 
concomitant cholecystectomy exploration 
of the common duct or resection of the 
colon 

Side to-Side Portacaval and End ovSide 
Caval Superior Mesenteric Ana t jmoses 

Side to side portacav al anastomoses 
have been employed in a number of clinics 
in the belief that they are more phys- 
iologic than the end to-side portacaval 
shunt Legitimate questions have been 


raised as to whether or not portal blood 
docs in fact gam access to the liver after 
this variet) of shunt (set. page 284) 
Some maintain that the effects of the 
side to side shunt might even be dele- 
terious to hepatic function because it 
promotes run off of hepatic arterial blood 
before this reaches the cells of the liver 
Welch has proposed the side to side porta 
caval shunt as a treatment of ascites w 
the belief that hepatic decompression by 
this technique might retard formaUon of 
ascites Nickel and Eisenmcnger, how 
ever have managed to control ascites in 
selected patients by conventional end to- 
sidc portacaval anastomosis End to side 
anastomosis between the proximal end of 
the divided vena cava and superior mesen 
tcric vein has been proposed by Clat 
worthy for portal decompression when 
neither a portacaval nor a splenorenal 
shunt is possible As noted previously 
Longmirc has produced additional evi 
dcncc in favor of the side to side variety 
of portacaval shunt 

Lesser Portacaval Anastomoses 

From time to time m the past anasto- 
moses have been made between vessels 
such as the inferior mesenteric and 
spermatic or ovarian veins These shunts 
between lesser vessels have uniformly 
failed 

Postoperative Care 

In general patients with reasonable 
hepatic reserve who have been selected 
carefully for portal decompression have 
tolerated their operations well Continuous 
nasogastric suction has been omitted for 
fear of starting esophagogastric hemor 
rhage On the slightest evidence of gastric 
dilatation however a small well greased 
nasogastric tube has been passed carefully 
the stomach emptied of air and secretions 
and the tube withdrawn Only rarely has 
it been necessary to repeat th s procedure 
more than once or twice Repeated pass 
age of sucli a tube has been considered 
less hazardous than leaving the tube in 
place 
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Two features of an uncomplicated post- 
operative course are common The serum 
bilirubin rises several milligrams per 100 
milliliters and then returns to the prc 
operative level within a week or two 
Generally this is believed due to transient 
lmpainment of hepatic function It may, 
however, be a phenomenon relating to 
trauma to the common bile duct, which 
is extensively manipulated during porta- 
caval anastomosis Serious and prolonged 
elevations in serum bilirubin are ominous 
and regularly reflect impending hepatic 
failure Serum albumin is regularly de 
pressed m spite of adequate blood replace 
ment during operation For this reason 
serum albumin levels should be main 
tamed between 3 and 4 Gm per 100 
milliliters by the use of 25 to 50 Gm of 
human scrum albumin daily Within 
several weeks after operation most pa 
tients able preoperatively to maintain a 
normal serum albumin, will again demon 
strate their capacity to fabricate this 1 m 
portant constituent of the blood As in 
the case of serum bilirubin transient de 
prcssion of serum albumin has been 
interpreted as evidence of postoperative 
lessening of hepatic function Portal de- 
compression, however, requires a wide 
area of peritoneal dissection and complete 
lymphostasis can rarely be achieved 
Transient albumin depression may quite 
as logically represent sequestration of this 
important colloid in the peritoneal cavitv 
rather than failure m its formation 

A depressed level of serum sodium is a 
senous complication of hemorrhage or 
operation among patients with cirrhosis 
To prevent ascites, many of these indi 
viduals arc maintained on diets containing 
little more than 200 mg of salt a day 
Hemorrhage, operation, or sudden in- 
creases in ascites rapidly deplete stoies of 
available body sodium to a point where 
normal scram concentrations arc not 
maintained This may be accentuated 
further by the administration of solutions 
containing only water and dextrose 
Shock, oliguria, and other signs of hy- 
ponatremia may appear Treatment 
should be initiated by 300 ml of 3 per 


cent sodium chloride solution administered 
intravenously Thereafter, careful atten- 
tion should be paid urinary excretion, 
body weight, and serum sodium concen- 
trations if such patients are to be carried 
successfully through their acute episode 
of stress 

Postoperative Mortality 

Postoperative mortality has been re- 
ported to vary from 5 to 30 per cent In 
considering surgical mortality it must be 
borne in mind that a clinic can choose its 
own mortality within relatively narrow 
limits For instance, if only excellent risk 
patients arc accepted for operation, a 
mortality may be predicted in the range 
of 5 per cent and even as low as 2 to 3 
per cent Under these circumstances a 
number of patients will have been de- 
prived of a much needed shunt Should a 
clinic or individual decide to accept all or 
nearly all patients with vanceal hemor 
rhage for operation, a number who clearly 
would die from hemorrhage would be 
protected but an inordinately large num- 
ber (30 to 40 per cent) would die follow- 
ing portal decompression Patients with 
cirrhosis of the liver and vanceal hemor 
rhage must not be likened to patients with 
cancer where even extraordinary risks are 
justified and legitimately taken Progres- 
sion of cirrhosis is not inexorable for it 
may be treated medically, ofttimes with 
surprising success 

Intra-abdominal Hemorrhage 

Twice, in nearly one hundred patients 
subjected to portal decompression, has 
intrapentoneal hemorrhage been serious 
enough to warrant reoperation In each 
instance specific bleeding points could not 
be found and the patients continued to 
bleed from retroperitoneal surfaces, from 
the needle holes of their anastomoses, and 
into the layers of their abdominal wounds 
In one, a grave deficiency in plasma 
fibrinogen was encountered This failed 
to respond to replacement therapy, in the 
other, severe fibrinolysis was demon- 
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st rated Postoperative hemorrhage, a 
terrifying complication of portal decom- 
pression, is probably akin to massive 
bleeding seen postpartum and after major 
operations upon the lung and other organs 
high in fibrinolysms This type of bleeding 
may also reflect the hemorrhagic diathesis 
seen in patients receiving man) transfu 
sions where citrate intoxication has been 
held responsible Prevention and treat 
ment of these complications of portal 
decompression are only imperfectly under 
stood 

Earfy Hepatic Failure 

Occasionally a patient, no matter how 
carefully selected for operation, will pro- 
gress rapidly into coma, ohguna, sodium 
retention, blood nitrogen retention, mas- 
sive ascites and death Clear!), such pa 
tients should not have been accepted for 
operation Once hepatic failure, however, 
has appeared, despair should not domi 
nate for perseverance and attention to 
every therapeutic detail may reverse this 
process and ultimate recovery of the pa 
tient be achieved 

Protein Intolerance 

Some patients subjected to portal de 
compression develop postoperative mtoler 
ance to ingested protein This may vary 
from confusion and somnolence to frank 
hepaUc coma Some recov er sufficiently to 
return to work while others remain more 
or less permanent neuronutntional crip 
pies When patients dev clop this syndrome 
after operation, they should be placed on 
carefully controlled dietary programs 
Initially all protein is withdrawn from 
the diet and treatment with intestinal 
antibiotics started Generally a week or 
two is required for the sensonum to clear 
Dietary protein may then be added m in 
creasing amounts Ten to 20 Gm may be 
added weekly until an intake is reached 
compatible with normal activity Usually 
such patients over a month or two or 
even longer will regain their ability 10 
ingest a normal diet. 


Late Hepatic Failure 

Patients in whom a shunt has been per 
formed for vanceal hemorrhage secondarv 
to portal thrombosis live out their mdi 
vidual life spans Patients with an Eck 
fistula in die presence of cirrhosis of the 
liver are subject to the unpredictable laws 
that govern the natural life history of this 
disease Sooner or later patients with cir 
rhosis may die of their hepatic disease or 
some other unrelated illness apparently ir 
respective of the shunt Hepatoma, cancer 
of the lung, and massive hemorrhage from 
peptic ulceration have in our experience 
each claimed their share of patients 
treated for vanceal hemorrhage by portal 
decompression In man there is little 
specific evidence that the shunt either pro 
motes or detracts from hepatic function 
Linton has expressed the opinion thal 
after portal decompression many patients 
appear to be improved clinically This 
observation has been made a number of 
times and it may be conjectured that 
lovvenng portal pressure to normal cn 
hances nutntion by promoting more 
normal absorption from the gastrointes 
final tract As attractive as this hypothesis 
Is little proof of its validity is available 
tine is templed to conclude that the better 
hygienic way of life that many patients 
ndopt after operation is the more likely 
Explanation of their better health 

A number of patients, however, from 
s ix months to a number of years after 
operation develop progressive liver failure 
This may bear specific relationship to the 
c ontmued use of alcohol or it may appear 
% the face of temperate living Deepen 
•ng jaundice, ascites edema, coma, and 
^odium retention, as well as other features 
Qf hepatic failure, overtake the patient at 
knpredictable periods after portal de 
c ompression 

From tune to tune the quesUon has 
been asked whether portal decompression 
Sl gmficamiy prolongs life A precise an 
s \»er to this perplexing question of 
Prolonged survival following portal de 
impression is not available because 
•nndomized senes of comparable patients. 
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some operated upon and others not, are 
unavailable for comparison Today the 
good-risk patient who has bled is operated 
upon while the poor-risk patient is not 
The latter, subject to recurrent hcmor 
rh3ge and progressive liver failure, is then 
erroneously compared to his brother who 
has been operated upon successfully Such 
comparisons are unscientific and far from 
objective 

Postoperative Gastric and Duodenal 
Ulceration 

For many years gastric and duodenal 
ulcers have been known to occur more 
frequently in patients with cirrhosis than 
m the general population Alcohol and 
poor diets have usually been advanced m 
explanation of this observation Recently 
experimental and clinical evidence has 
indicated that total acid secretion is high 
in experimental animals and m patients 
with portal obstruction or portacaval an- 
astomoses In our experience one patient 
required gastrectomy for a large gastric 
ulcer appearing six months after a porta- 
caval shunt Another patient died from 
massive upper gastrointestinal bleeding 
13 months after a shunt B-cause this 
latter patients varices had completely 
disappeared within a few months after 
his shunt, his fatal hemorrhage was pre 
sumed to have been from a large duo 
denal ulcer, which was readily identified 
by x ray studies a week or so before his 
death t/nfortunate/y permission for post- 
mortem examination could not be obtained 
from this patients relatives Evidence to 
da> indicates that all patients whose 
portal circuits have been decompressed 
should be followed closely for evidence of 
peptic ulceration 

Porlal Hypertension and Ascites 

In 1877 Nicolai Eck desenbed lus orig- 
inal success in dogs with the venous fistula 
that now bears Jus name and wrote, * I 
am conducUng these experiments with 
the purpose of clarifying some phys- 
iological problems as well as to determine 


whether it would be possible to treat some 
cases of mechanical ascites by means of 
forming such a fistula ” From this time 
until the present, physicians, surgeons, 
and laboratory investigators have been at- 
tracted by the thought that portal hyper- 
tension plays a contributing if not primary 
role in the formation of ascites in patients 
with cirrhosis Careful metabolic study of 
patients with cirrhosis has demonstrated 
that in many, formation of ascites can be 
controlled by a low sodium intake to 
gether with an adequate diet and a hy- 
gienic way of life Patients exist, however, 
whose ascites is troublesome and responds 
poorly to dietotherapy and salt restriction 
A few of these have been selected upon a 
purely experimental basis for portal de 
compression So far the results have only 
been encouraging enough to warrant 
portal decompression for ascites upon a 
controlled basis in a research environ- 
ment In Figure 10-23 {Left and Below) 
and its legend is outlined the course of a 
patient whose massive ascites appears to 
have been controlled by portal decom- 
pression 

Miscellaneous Problems in Vanccal 
Hemorrhage 

SPONTANEOUS SUBSIDENCE OF VARICES 
From time to time well documented re- 
ports have appeared of patients whose 
varices have subsided upon a medical 
program This observation prompts two 
questions, first, should not aff patients 
with varices that have bled be maintained 
under strict medical management for 
several months before decision is reached 
as to whether or not they should be sub- 
jected to elective portal decompression, 
and second, in what percentage of patients 
can die varices be relied upon to disap 
]>ear and how can these patients be 
selected for medical rather than surgical 
management’ 1 These questions have been 
raised only to point out that die answers 
to them are not available at the present 
tune In our experience, once large vanccs 
are demonstrated by roentgenography, 
they are probably permanent In Figure 




tig 10 23 Massive ascites and portal de 
compression [Left) Unretouchcd photograph 
of M Ji S, aged d0 w ho developed massive 
ascites owing to alcoholic nutritional cirrhosis 
of his liver (Below) Here arc displajed in 
chart form the features of tins patient s course 
Although his hepatic disease improved on a 
strict medical program over a six month pe 
nod, his incapacitating ascites did not abate 
Because his serum bilirubin level was not 
scnousl) elevated (1 8 mg per 1 00 milliliters) 
ind because he was able to maintain a very 
nearl> normal scrum albumin, he was ac 
cepted for an end to side portacaval shunt 
He did well after operation hr the first four 
months but then began to rcaccumulate 
troublesome amounts of ascites His scrum 
albumin level had fallen however, to 2 6 gm 
per 100 milliliters This returned to normal 
on parenteral human albumin and stabilized 
upon an improved d clary program at 3 8 gm 
per 100 milliliters His ascites subsided ap- 
preciably and once again he was able to re- 
turn to work as a salesman for a large re- 
gional brev cry 
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esophageal varices do exist in the presence 
of normal portal pressure, ui would like 
to suggest that whenever such a diagnosis 
is entertained extraordinary efforts be 
made to exclude some form of intra 
hepatic obstruction as the true reason for 
the varices A recent clinical experience 
provides ample basis for our skepticism as 
far as this particular group of patients is 
concerned Because of the unusual features 



F g 10 25 Portal venogram of a patient 
with huge vances and normal portal pressure 
A 1 m ted esophagogastrcctomy and csophago 
jejunostomy was performed in this patient 
The varices d d not even temporarily subside 
and he bled again four years after operat on 

encountered in this patient and the many 
lessons to be learned from his study vve 
believe he merits a detailed report here 
A A NECH No 103 274 was 33 
years of age when he was referred to us 
because of repeated episodes of massive 
upper gastrointestinal hemorrhage Of in 
tercst m his past history was a splenectomy 
performed at the age of lo years for hy 
pcrsplcmsm He sustained his frst hemor 
rhage at the age of 20-odd years and 
shortly after that hen orrhage esophageal 
vances were discovered on roentgene 


sophagography A few years later he was 
referred to us for treatment. 

On physical examination A A was a 
thin but well developed man whose pallor 
gave evidence of recent blood loss His 
splenectomy wound was well healed AH 
laboratory studies were negative He did 
not and as far as could be determined 
had never manifested any signs or syinp 
toms of hepatic failure or protein mtoxica 
tion Roentgenograms of his esophagus 
confirmed the presence of large vances 
At operation a few days after admission 
A As liver appeared normal and a 
portal venogram was interpreted as nor 
mal although note was made of an ex 
ceptionally large coronary vein (Fig 
10 25) His portal pressure measured 
repeatedly to avoid any possible error 
was always 15 cm of sahne Portal dc 
compression was not considered appro- 
priate because of his low portal pressure 
nor in view of the normal appearance of 
his portal venogram was his porta! vein 
explored Instead 1 mited csophago 
gastrectomy bilateral vagotomy, Finney 
pyloroplasty and esophagojejunostomy 
were performed in the belief that this 
operation would prevent further esopha 
gogastnc hemorrhage As an added pro 
tection the distal esophagus was 
invaginated deeply into the proximal 
jejunum hoping thereby to produce a 
valve that would be effective in prevent 
ing jcjunocsophageal reflux (Fig 10 26) 

A A tolerated his procedure well re 
covered nicely and was discharged on his 
twentieth day after operation A roent 
genogram of his esophagus obtained just 
before discharge disquieted us because his 
vances were quite as large as they had 
been just pnor to operation Experience 
with similar operations had let us to be- 
lieve that vances always disappeared 
promptly following csophagogastrcctomy 
even though they might reapjjear later in 
the postoperative course Nevertheless we 
permitted A A to return home hoping 
that he might not bleed further 
Although he did well gamed weight 
and returned to work he continued to 
bleed penodically After two years he 
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returned to the hospital for further sur- 
gical intervention to check his repeated 
esophagogastric hemorrhages At this 
operation (our second, A A’s third) his 
liver was again normal and portal ven 
ography once again disclosed what ap 
peared to be a normal portal vein His 
portal pressure, however, was now 36 
cm of saline Believing we were now 
justified in portal decompression, we pro- 
ceeded to dissect this man’s portal vein 
free of the other structures in his hepato- 
duodenal ligament Much to our chagrin 
we found his portal vein completely filled 
with old organized thrombus in which, 
however, there were many reconstituted 
vascular channels In toto, these were 
obviously adequate to provide a normal 
portal venogram when filled with abun 
dant contrast media Much bleeding was 
encountered in trying to define the portal 
vein and in course, several transfixion 
sutures were tied deeply in thrombosed 
and partially canalized clot As a result 
of our efforts to outline this portal vein 
for anastomouc purposes, we proved that 
it was unsuitable for portal decompression 
and believed that we had undoubtedly 
initiated further thrombosis, perhaps even 
complete occlusion 

Because a splenic vein was clearly un- 
available and because a large superior 
mesenteric vein clearly was available, 
portal decompression was secured by an 
end-to-side caval-supenor mesenteric ve- 
nous shunt as originally described by 
CJatworthy This was commodious and 
reduced A A ’s portal pressure to 20 cm 
of saline Recovery from this operation 
was delated by the development of bi- 
lateral thrombosis of the deep and super- 
ficial circulations of both legs Edema 
attendant upon this unfortunate compli- 
cation subsided and A A was discharged 
home upon his twenty-first postoperative 
day, taking a general ward diet eagerly 
At home his wife decided he urgently 
needed dietothcrapy to build him up” 
She embarked upon a high caloric, high 
protein, forced feeding diet consisting 
primarily of meat, eggs, and milk After 
three days, A A became lethargic, stu- 


porous, and finally lapsed into coma 
Upon hospitalization, complete with- 
drawal of all protein from his diet, and 
250 mg of oral Achromycin his sensonum 
rapidly cleared, his liver flap disappeared, 
and recovery appeared quite complete 
Ten days after admission lie was dis- 
charged on Achromycin and 75 Gm of 
dietary protein a day At present, three 
months after operation, he is well and 
working, but requires neomycin and 



Fig 10 26 Diagrammatic representation of 
a valve fashioned in association with an 
esophagojejunostomy following esophago 
gastrectomy A number of reports indicate 
that this maneuver may be helpful in pre 
venting esophagitis and vanceal hemorrhage 
following esophagojejunal anastomosis 

limited protein to prevent recurrence of 
hts episodic stuporous states Furthermore, 
his serum albumin persists at levels vary- 
ing from 2 4 to 2 8 Gm per 100 milliliters 

Comment 

This patient represents the fifth 
recorded instance* that we have found 

* McDermott, W V A one-«tage pan- 
creatoduodenectomy with resection of the 
portal vein for carcinoma of the pancreas, Ann 
Surg 136 JO 12, 1952 

Hubbard, T B , Jr Carcinoma of the head 
of the pancreas Resection of the portal vein 
and portacaval shunt, Ann Surg 147 9 35, 1958 
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of an EcK fistula in a patient with a nor 
mal liver As in the other four instances, 
episodic stupor (“ammonia intoxication” 
and ‘protein intoxication”) has been a 
discordant feature of this man’s post- 

dences a pronounced tendency to protein h>pcr ? p,en,sm ’ as UC,J as »*> ose 

deficiency as reflected in a ncrsistentk 1 ' vJlose splenorenal shunts have failed and 

serum albumin level, which so far has S"’ " ’°' n "° other °PP orIumt y for P° rtal 
. . , ucn so lar has decompression exists These unfortunate 


splenectomy bleeders These include 
patients whose spleens have been removed 
unwisely as a hopeful gesture to control 
esophagogastric hemorrhage, patients in 
whom splenectomy alone has been per 
formed for hypersplenism, as well as those 


defiid dietary correction Furthermore, 
ncre lie to have opportunity to perform a 



f ' S . 10 ” P ™‘ rrnogram p<,„ a | 

thrombosis This portal venogram was ob 
tamed just prior 10 csophagogastrcctomy m a 
)oung girl who continued to bleed from 

SSXS af '" “ 

Clatn orthy shunt again, »e nould cer- 
|aml> make an elTort to bridge the gap 
betn ecn the d.stal and proximal ,ena 
cava by means of a enmped tedon 
prosthesis 

‘l OSTSFLtr.fcCTOMY blfeuers ” As a 
result of increased interest in treating pa 
nems n.rh var.cm and hemorrhige 
secondary to portal thrombosis a group 
of indu iduals has emerged iiho for con 
lenience haie been dcsignaled post 


persons present themselves with persistent 
vanccs and continuing bouts of esophago 
gastric hemorrhage The commonest cf 
fort made to prevent their recurrent 
hemorrhage? has been esophagogastric 
I resection limited to the terminal few ccnti 
meters of esophagus and upper third of 
stomach Originally enteric continuity was 
re established by esophagogastrostom) 
Because of a high incidence of peptic 
esophagitis, esophagojejunostomy has rc 
cently been more popular To preserve 
intrinsic gastric function, the stomach has 
been left in place and gastric emptying 
insured by a Finney pyloroplasty To help 
prevent jejunoesophageal regurgitation, a 
valve has been created at the junction of 
the esophagus and jejunum by inverting 
the former into the op°n end of the latter 
as diagrammatically portrayed in Figure 
10 26 After this procedure, varices usu 
ally disappear temporarily, but reappear 
within a few months or a year or so 
Recurrent bleeding has been the rule 
rather than the exception In Figure 10 27 
has been reproduced the portal venogram 
of a young girl whose splenorenal shunt 
for portal hypertension owing to portal 
thrombosis faded Esophagogastrcctomv 
was performed in an effort to prevent her 
continuing vanceal hemorrhages In Fig 
ure 10 28 A, D are reproduced her pre 
operative csophagogram and one obtained 
a year after operation The vanccs, 
readily seen in A, have disappeared in 
her postoperative film, B Slowly over the 
next four years vances in her lower 
esophagus reappeared in response to her 
persisting portal hypertension and once 
again she experienced repeated cso 
phageal hemorrhage 

hvi frsi lemsm Many patients with 
cirrhosis manifest splenomegaly and mild 
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degrees of hypersplenism Early in the 
development ot the surgical treatment of 
vanceal hemorrhage among these patients 
it was widely held that splenectomy 
should accompany portal decompression 
This belief obviously encouraged wider 
use of splenorenal rather than portacaval 
shunts In over a hundred patients with 
cirrhosis and splenomegaly, splenectomy 
has become necessary only once after an 
end to-side portacaval shunt has been 


splenism only very rarely becomes a prob 
lem requiring splenectomy 

BILIARV CIRRHOSIS AND VARICEAL HEM 

orrhage Biliary cirrhosis, secondary to 
either mtrahcpatic or extrahepatic ob 
struction to biliary drainage, may, if 
longstanding, become complicated by 
portal hypertension, varices, and hem- 
orrhage Two logical approaches to such 
patients maj be taken One, their bleed 
ing may be considered an immediate 



Fig 10 28 ( A ) Preopcrative and (B) postoperative csophagograms m a young patient in 
whom an esophagogastrectomy and esophagojejunostomy was performed ui an effort to pre 
\«nt recurrent esophageal bleeding A splenorenal shunt had failed as had further attempts 
to secure adequate portal decompression 

performed for vanceal hemorrhage This 
patient, a male, aged 48, developed ex 
tensive ccchymoses and bleeding from his 
gums two years after his portacaval shunt 
This vvas associated with low platelets, a 
white blood cell count of 2,000 per 
milliliter, anemia and a persistently ele- 
vated serum bilirubin These signs and 
symptoms subsided promptly after 
splenectoni, Relevant data on this pa- 
tient are displayed in Figure 10-29 Our 
experience indicates that after an effective 
end to side portacaval shunt, the spleen 
usually shrinks greatly in size and hyper 


threat to life and portal decompression 
undertaken ahead of efforts to relieve the 
biliary obstruction, or the other, efforts 
to relieve biliary obstruction may precede 
portal decompression Which approach 
is employed will have to be individualized 
according to the needs of the particular 
patient For instance, a patient whose 
bdiary obstrucuon is ealetdar should have 
his stone removed, hoping that 3S biliary 
cirrhosis subsides, portal pressure will fall, 
vanccs recede, and threat of hemorrhage 
vanish A patient, however, who has de 
v eloped varices secondary to primary 
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F:g 10 29 Hypersplenism requiring splenectomy following portal decompression by 
an end to side portacaval shunt O! nearly 100 patients with cirrhosis and splenomcg 
aly whose portal circuits have been decompressed for bleeding vanccs by an end to- 
side portacaval shunt, the patient whose course is represented in this chart is the 
only one who required a postshunt splenectomy Two years after portal decompres 
sion he returned to the hospital with severe bleeding from his gums and extensive 
cutaneous ccchymoses His platelets and white blood cell count were depressed All 
his untoward signs and symptoms subsided after splenectomy His portal pressure at 
this time was normal but his spleen had decreased only to about half of its preshunt 
size Tragically enough, malignant hepatoma was discovered in both hepatic tern 
tones at the time of splenectomy 


biliary cirrhosis or sclerosing cholangio- 
litis should not have portal decompression 
long delayed The most trying circum- 
stance is in the patient whose common 
duct has been injured surgically and who 
presents with large varices, recurrent 
hemorrhage, and a conunon duct stricture 
that has been operated upon several 
times Here a shunt should be performed 
first Not only is the patient relieved of 
his immediate threat to life, but also 


repair of the common duct stricture can 
later be undertaken m a surgical field 
uncomplicated by portal hypertension 

PORTAL HYPERTEIVSIO V IN CHILDHOOD 

Infants and small children who bleed 
from varices constitute a particularly dif- 
ficult chapter in the management of 
portal hypertension Where this is sec- 
ondary to exlrahepatic block, attention 
was called earlier in tins section to the 
importance of waiting until the child is 


l 
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old enough to promise vessels of sufficient 
size for successful anastomosis Attention 
is drawn here to a group of children 
suffering from what, for lack of better, 
has been termed juvenile cirrhosis Here, 
more than in other patients with bleeding 
varices, splenoportography is particularly 
useful If the portal vein is normal and 
uncompromised by thrombosis, there is 
little reason to delay portal decompression 
In Figure 10-30 is reproduced the portal 
venogram of a child whose spleen was 
removed without a splenorenal shunt He 
promptly bled again and was assumed to 
be suffering from portal venous throm 
bosis At operation we were surprised to 
find a normal portal vein and so called 
juvenile cirrhosis This has been well 
without evidence of varices or hemor 
rhage for his first three postshunt years 

LIGATION OF THE HEPATIC ARTERY In 

spite of reasonable physiologic evidence 
that ligature of the hepatic and splenic 
arteries may reduce portal pressure and 
in spite of a few early successes with this 
procedure, it has not survived as an im 
portant treatment of portal hypertension 
GALLSTONES AND OTHER DISEASES OF 
THE GASTROINTESTINAL TRACT INCIDENTAL 
to portal hypertension From time to 
time other diseases of mtra abdominal 
organs are associated with portal hyper 
tension and bleeding varices The question 
arises whether a gallbladder full of stones 
should be removed concomitantly with 
portal decompression Cholecystectomy 
has been performed m these patients d) 
rectly after portal decompression without 
untoward incident in the postoperative 
period A right hemicolectomy for car 
cinoid mistakenly thought to be car- 
cinoma of the cecum has also been 
performed concomitantly with a portacaval 
shunt This patient is well three years 
after operation Although double headers 
generally do not have a place in ab- 
dominal surgery, the exigencies of the 
occasional patient may warrant perform- 
ing two major operations at one Ume 
HEPATOLENTICULAR DEGENERATION 
(Wilson’s syndrome) One of the 
recognized causes of death m patients 


with Wilson’s Sjndrome is massive 
vanceal hemorrhage By the time patients 
with this illness have developed varices, 
their disease is usually too far advanced 
for relief of bleeding by portal decom- 
pression Occasionally, however, such pa- 
tients will be encountered with sufficient 
hepatic reserve to warrant operation 



Fig 10 30 Portal venogram in so called 
juvenile cirrhosis This 16 > ear old boy had 
splenectomy alone performed for vanceal 
hemorrhage at the age of 12 years When first 
seen a few years later we were convinced 
that his vanceal hemorrhages were due to 
portal thrombosis. Much to our surprise his 
portal vein was normal Three years ago he 
underwent an uneventful portacaval shunt 
His varices have disappeared and he has not 
bled since operation 

alcoholism Throughout the history 
of patients with cirrhosis and vanceal 
hemorrhage the abuse of alcohol plays 
such an important role that it merits bncf 
comment Whether alcohol is a decisive 
etiologic factor in cirrhosis or whether it 
precipitates massive esophagogastnc hem- 
orrhage has yet to be decided The in 
cidence of alcoholism among these 
patients vanes from community to com- 
munity, from city to city, from hospital 
to hospital, and from individual to in- 
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dividual Neither can we define the exact 
role alcohol does play, nor can we escape 
the conviction that the part it plays in 
precipitating vanceal hemorrhage is sig 
nificant Too often patients with vanccs 
bleed when they overindulge in alcohol 
Certain it is that hepatic decompensation 
may appear after a shunt as a result of 
continued use of alcohol 

Portal decompression seems to be 
enough of a personal investment to cn 
courage many patients to mend their 
alcoholic ways Physicians and surgeons 
alike should appreciate that most alow 
holies desperately need sympathetic in 
teres t in their welfare Much can be 
accomplished postopcratncly by con 
turning medical attention in the clinics 
and offices of those who have accepted 
portal decompression as an important 
surgical therapy Until the etiology and 
natural life history of Laennecs cirrhosis 
is more clearly understood alcoholism 
will continue to be a psychosomatic 
enigma in patients with bleeding cso 
phagogastnc varices owing to this form 
of hepatic disease 

TUMORS AND RESECTION Ol 
THE LIVER 

For years surgeons have known that 
hepatic tumors could be removed sur 
rounded by reasonable margins of normal 
liver Original operations of this nature 
were generally restricted to local excision 
of small lesions or amputation of pedun 
culated ones When more ambitious re 
sections were attempted mortality was 
high and success meager Recent apprccia 
tion that subtotal hcpatcctomy could be 
performed in accordance with surgical 
principles and anatomic facts has led to 
renewed interest m this subject Current 
success m dealing with tumors of the 
liver is evident from an increasing num 
ber of reports of right or left hepatectomy 
Clearly surgeons interested in surgery of 
die upper abdominal organs should be 
more conversant today than ever before 
with the problems of hepatic neoplasia 
and resection 


Hamartomas 

Hamartomas of the liver arc derived 
from one or more of the cellular elements 
comprising normal liver Their clinical 
and pathologic character depends upon 
the relative dominance of the cells of 
origin Although often regarded as benign 
neoplasms hamartomas more probably 
develop as a result of congenital hepatic 
dysplasia If primarily derived from bile 
ducts, the tumor is largely cystic if from 
blood vessels the common hepatic he 
inangioma results 

Small hamartomas are encountered in 
cidcntally during abdominal operations 
large ones when they reach sufficient sire 
to produce symptoms requiring surgical 
exploration In themselves the smaller 
variety are of no particular clinical si Q 
nificance When however they arc 
encountered during operations for intra 
abdominal cancer, they may be mistaken 
for a metastasis 

Sizable hamartomas present a variety 
of clinical problems The most terrifying 
occurs in hemangiomas when these 
rupture and bleed massively L“ss spec 
tacular are solid tumors that develop 
insidiously and prompt the patient to 
s^ek medical attention only because of 
upper abdominal fullness and pain A 
palpable hepatic mass requires explora 
tory celiotomy if for no other reason than 
accurate diagnosis Occasionally such 
tumors can readily be removed Roentgen 
therapy has been used to promote sclerosis 
and shrinkage of the tumor either as a 
preoperative measure designed to facib 
tale removal or as definite therapy There 
is little doubt but that a greater number 
of these tumors will be removed as ex 
pcnence is acquired with resection of the 
liver 

Benign Neoplasms of the Liver 

Benign neoplasms of the liver are rare 
Encapsulated adenomas composed of 
hepatic cells have been described as have 
been solid tumors composed primarily of 
bile ducts These can be removed by 
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enucleation or hepatic resection Un- 
common indeed are papillomas arising 
from the epithelium of intrahepatic bile 
ducts When these occur, however, they 
are of immediate surgical significance for 
they obstruct the flow of bile, produce 
jaundice, and often become associated 
with ascending cholangitis In the past 
papillomas have usually been curetted 
away Because of a marked tendency to 
malignant degeneration, a more logical 
approach today would be subtotal 
hepatectomy provided the origin of the 
tumor could clearly be included in the 
resection 

Primary Malignant Tumors of the Liver 

The principal types of primary 
malignant tumors of the liver are recog 
mz-d hepatoma cholangioma, and endo 
thelioma Hepatoma, the commonest of 
the three develops frequently in non 
neoplastic cellular dysplasias such as 
cirrhosis or hamartomas This highly 
malignant tumor is often multicentric in 
origin and extrahepatic vascular and lym 
phatic mctastases are common Rarely 
such a tumor may be solitary and without 
evidence of metastases Under these 
fortuitous circumstances resection of a 
hepatic territory together with the tumor 
should be considered Similarly chol- 
angiomas or endotheliomas may be 
solitary, limited to one hepatic territory, 
and amenable to surgical extirpation At 
best a surgeon may become suspicious 
that a patient is harboring hepatic cancer 
when his liver enlarges suddenly, hepatic 
function deteriorates rapidly, and fever 
and increasing abdominal pain make 
their appearance 

Carcinoma of the intrahepatic bile 
ducts usually arises at the junction of the 
nght and left mam ducts and hepatectomy 
is rarely possible Such a tumor, arising 
in one or the other mam ducts would, of 
course, be suitable for resection only if 
discovered before distant metastases had 
occurred Wider use of operative chol- 
angiography may provide a means 
whereby these tumors can be detected 


early enough to warrant territorial re- 
section 

Metastatic Cancer of the Liver 

Fully 50 per cent of patients dying of 
cancer have metastatic deposits in their 
livers Conventionally metastatic cancer 
here has been considered therapeutically 
hopeless Both x ray treatment and 
chemotherapy have been found ineffec- 
tive Rarely, of course, a large single 
metastasis to the liver has been success- 
fully removed 

Recently Warren Cole and his as 
sociates have taken a new approach to 
hepatic metastases from intra abdominal 
tumors In many of these cancers, malig- 
nant cells have been demonstrated in 
vading the veins adjacent to the tumor 
as well as embolic in portal blood Cole 
has suggested that recently shed cancer 
cells might be destroyed by chemo 
therapeutic agents before they become 
established m the liver or elsewhere Intra 
operative and postoperative chemotherapy 
of mtra-abdommal cancer is now being 
studied intensively in a number of large 
clinics Whether or not this form of 
therapy will improve rates of survival 
among patients with ultra abdominal 
cancers has not been determined 

Resection of the Liver 

In original resections of substantial 
amounts of hepatic parenchyma, the liver 
was transected and then efforts were 
made to control the massive hemorrhage 
that ensued This was accomplished by a 
variety of mass ligatures or by one form 
or another of thermal or electnc coagula- 
tion For instance, as long ago as 1899 
W W Keen successfully resected by 
actual cautery the entire left half of the 
liver for a giant hemangioma Inevitably 
devitalized liver remained after these 
operations Infection, secondary hemor- 
rhage, and biliary fistulas were often 
senous complications of these early 
methods of hepatic resection Little 
wonder that for many years removal of 
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significant amounts of liver was generally 
limited to pedunculated tumors, in which 
the control of hemorrhage was icadily 
achieved Today improved anesthesia, 
availability of blood for transfusion, ap- 
preciation that large amounts of normal 
liver can be removed without inviting 
hepatic failure, and a clearer understand- 
ing of the anatomy of the hepatic blood 
vessels and ducts have all encouraged re- 
consideration of removal of large masses 
of liver Indications for hepatcctomy in- 
clude evacuation of traumatized or de- 


less than the conventional right lobe of 
the liver, while the left hepatic territory 
includes more than the conventional left 
lobe The right territory is composed of 
anterior and posterior segments to which 
run the anterior and posterior segmental 
branches of the nght portal vein and 
hepatic artery The left hepatic territory 
includes a medial and a lateral segment 
The lateral segment lies to the left of the 
falciform ligament and represents the 
conventional left lobe of the liver The 
medial segment of the left hepatic ter 



Fig 10 31 Jntrahepatic sur 
gical anatomy The liver w 
divided into two territories 
right and left These corre- 
spond primarily to the right 
and left divisions of the por 
tal vein and hepatic artery 
The dividing line lies m * 
plane extending through the 
fossa of the gallbladder to the 
dome of the liver superiorly 
and to the anterior aspect of 
the vena cava posteriorly The 
dividing line between the two 
territories is not the falciform 
ligament (Sec text) 


vitalized liver and resection for a variety 
of benign and malignant tumors 

Surgical Anatomy of the Liver 

Tlie liver consists of two territories 
right and left These are divided into 
segments each dependent upon a remark- 
ably uniform arborization of portal vein 
hepatic artery, and bile ducts A clear 
understanding of the relationships that 
these structures bear to the liver as a 
whole is prerequisite to hepatic resection 

The division between the right and 
li lCr , nt0ry hcs m a P Ian <- extending 
obliquely from the fossa of the gallbladder 
to the dome of the liver and along the 
anterior aspect of the vena cava (Fie 
10 31) The right territory consists of 


ritory lies to the right of the falciform 
ligament and comprises that porUon of 
the liver referred to as the quadrate lobe 
The left territory is supplied by branches 
of the left portal vein and hepatic artery 
These vessels divide into two major 
groups, one turns anterior and toward the 
nght to supply the medial segment of the 
left territory The other penetrates the 
lateral segment (i e, the conventional left 
lobe of the liver) The caudate lobe of 
the liver is independent, save by pro* 
unity, of either right or left territory It* 
blood supply arises from near the bi 
furcation of the main portal trunk (Fig 
10 32) 

There arc three major hepatic veins, 
the right drains the right hepatic territory 
and enters die right latcrov entral aspect 
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of the vena cava, the middle drains a 
small segment of the anterior right ter- 
ritory and the medial segment of the left 
territory and enters the vena cava in the 
mid line ventrally, the left hepatic vein 
drams the conventional left lobe of the 
liver (1 e , the lateral segment of the left 
hepatic territory) and enters the vena 
cava just to the left of its mid ventral 


major drainage of the entire left territory 
Instead of entering the vena cava in 
dependency, it may join the left hepatic 
vein 

Hepatic Resection 

Resections of the liver other than 
biopsies or removal of small wedges of 
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Fig 10 32 The liver in transparency to show the branching and relative position of the 
parts of the portal and hepatic veins ( Reproduced by permission from N A. Goldsmith, and 
R T Woodburne Surgery, Gynecology, and Obstetrics 105 310 1937 ) 


line The middle hepatic vein Ires close 
to the mtertem tonal plane Whereas the 
portal vein, hepatic arteries, and bile 
ducts are remarkably constant within the 
liver, hepatic venous drainage is mcon 
stant As Lloyd Davies and Angell have 
shown, there is always a large nght and a 
smaller left hepatic vein The variations 
are found in the middle hepatic vein It 
may be absent, may drain a substantial 
part of the right territory, or may be the 


hepatic tissue are prtmartly concerned 
with amputation of the right or left ter 
ntory General anesthesia administered by 
endotracheal tube is preferred This may 
be supplemented by hypothermia or hypo- 
tensive drugs although the importance of 
these agents in surgery of the liver in 
man has yet to be universally accepted 
Access to the nght hepatic temtory is 
most easily gained through a generous 
nght combined abdominothoracic incision 
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The left lobe of the liver is most readily 
approached through a mid line incision 
dividing the lower sternum if additional 
exposure is necessary 
In removal of the right hepatic ter 
ntory, the liver is depressed exposing the 
triangular ligament This is divided The 
right half of the liver may then be 
rotated upward and the hepatorenal liga 
ment incised The hilar structures are 
separated and the afferent vessels and 



Fig 10 33 Resection of the right hepatic 
territory In this semidiagrammatic represen 
tation of a right hepatectomy an effort is 
made to display division of the hilar struc 
tures followed by ligation of the nghl hepatic 
vein The controversial middle hepatic vein 
is evident as is the Jeft hepatic vein Complete 
division of the triangular ligament permits 
extensive mobilization of the right half of 
the liver (bee text) 


ducts of the right territory appropriately 
divided and ligated (Fig 10-33) The 
right and left territories an, teased apart 
by blunt dissection slightly to the right of 
the interterri tonal plane This line of 
division is chosen rather than the inter 
territorial plane itself to preserve the 
middle hepatic vein This vessel must 
he preserved if venous drainage of the 
medial segment of the left territory is to be 
assured Small bleeding points in the raw 
surface of the left territory are easily 
controlled by ligature or electrocoagula 


tion The right hepatic vein is identified 
ligated flush with the vena cava and the 
nght territorial mass of liver removed 
Similar principles are followed in re 
moving the left hepatic terntoiy Its 
suspensory ligament is incised The struc 
tures of the htlus are identified and the 
afferent vessels and left hepatic duct 
hgated and divided The liver is split just 
to the left of the mterterntorial plane in 
an effort to preserve the middle hepatic 
vein Because of variations in the middle 
hepatic vein, its preservation may not 
always be feasible In this eventuality 
the remaining segments of the right ter 
ntory should be carefully observed for 
evidence of venous infarction If this 
occurs along the line of resection addi 
tional amounts of liver may have to be 
removed independently Finally the left 
hepatic vein is divided and the left tern 
tory remov ed 

After resection of either territory ie 
peri toncalizat ion is not practical Multiple 
cigarette drains are left to the raw surface 
of the left hepatic territory and brought 
out deeply in the nght flank (see Fig 
10 8) Drains after resection of the left 
territory are brought out anteriorly 
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CHAPTER 11 


SURGERY OF THE 
GALLBLADDER 

Frank Glenn 


In 1867 Doctor John S Bobbs did a 
cholecystostomy for a large hydrops of 
the gallbladder Fifteen years later Lan 
genbuch performed cholecystectomy In 
1890 Kummel successfully removed cal 
cull from the common duct Thus there 
were introduced within a period of less 
than 25 years the three operations still 
most frequently employed in the sur 
gical treatment of biliary tract disease 
Fifty years ago each procedure was as 
sociated with a mortality rate that 
justified prolonged deliberation before em 
barking upon it Great strides have been 
made during the past half century Thus 
it has come about that indicated surgical 
operations can be successfully accom 
plished with increasing safety and mini 
mal discomfort for an ever increasing 
number of patients Thorough ev aluation 
good preoperative preparation careful 
meticulous surgery, and precision man 
agement thereafter should provide for 
further reduction in risk of operation 
It is estimated that 10 per cent of our 
entire population of 171 million have 
gallstones and 20 per cent of those over 
40 (approximately 8 million) In recent 
>cars, because of decreased nsk of opera 
tion and the large proportion (85 to 90 
per cent) who gain relief of their major 
symptoms by surgical therapy, it has come 


to be almost universally accepted as the 
treatment of choice For these reasons 
operations upon the biliary tract are 
among those most frequently performed 
in hospitals throughout this country 
Cholecystectomy is by far the most com 
monly employed procedure Perhaps 20 
per cent of patients undergoing chole 
cystectomy are subjected to choledo 
chotomy at the same time 

Gallstones are present m over 90 per 
cent of patients with biliary tract disease 
UntU we have a practical means of pre 
venting the formation of gallstones it is 
incumbent upon the surgeons to be ever 
mindful of the procedures they do in their 
surgical treatment An evaluation of the 
disturbed physiology associated with 
nonmalignant disease of the biliary tract 
and the additional burden that operaUon 
may add even momentarily in attempts at 
its correction is required in each patient 
if the optimal results are to be attained 
Preservation and extension of the life 
span and restoration of function with 
relief of symptoms are the objectives of 
those who care for these patients 

ANATOMY AND PHYSIOLOGY 

The biliary system includes (1) the 
intrahepatic ducts that receiv e bde secreted 
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from the liver cells, (2) the cxtrahepattc 
ductal sjstem that begins usually at the 
junction of the right and left hepatic 
ducts to form the common hepatic duct 
‘ to 4 ™ ln Imgth Its junction mth the 
cjstic duct marks the beginning of the 
common bile duct The common bile 
duct vanes from 8 to 13 cm in length 
and empties into the descending or second 
portion of the duodenum through the 
papilla of Vater The chief function of 
the biliary tract is to receive the bile 


more is secreted per 24 hours It is made 
up of the tabulated substances, with the 
approximate proportions 
These salts are essential to the digestion 
of fats, producing a detergent effect upon 
them that facilitates the action of the 
lipase to break them down 
Bile salts are formed in the liver cells 
and secreted into the bile In the intestine 
they aid in emulsification of the fats and 
with them are absorbed by the intestinal 
mucosa into the blood Here, free of fat 



“d plijs.ofogy ,h c 
gallbladder Normal anatomical relationships 
prevail ,n less lhan 70% of patients Alert 
ness to variations „nd positive identification 
before division of an> structure in this area 
provide safety from madicncm 
blood vessels, the doe.al „„e m , and adpeeni 
structures 


they are re excreted by the liver cells 
This circulation of the bile salts is ac 
companied by some loss through the feces 
The administration of bile salts by mouth 
increases only slightly the total amount in 
their internal sccietion It is believed that 
the greater the amount of bile salts the 1«* 
tendency there is for cholesterol to be 
come sufficiently concentrated to form 
stones 

Bile pigment is excreted by the liver 
It is derived for the most part from 
hemoglobin that is liberated from the red 
cells and returned to the blood stream b> 
the reticuloendothelial system The liver 
cells excrete most of it as bilirubin while 
a small portion is oxidized to bihverdin 
Further reduction provides the pigments 
known as urobilinogen, the formation that 
is facilitated by bacterial acUon m the in 
testme Reabsorption of urobilinogen 
through the intestinal wall into the blood 
for rcexcreiion in the liver is known as the 


from the liver where it is produced at an 
almost constant rate, and deliver it to the 
duodenum as it is needed for the d.gestive 
process of food that is taken at intervals 
m varying amounts In the course of the 
accomplishment of this function bile is 
concentrated and stored m the gallbladder 
until needed 


BILE irodoction Bile as It is pro 
duct-d in the liver is a light orange color, 
alkaline m reaction and vanes from 1 009 
to 1 013 specific gravity The secretion of 
bile in the liver « continuous and for 
practical consideration at a constant rate 
It is estimated that 730 to 1000 cc or 


interohepatic bile circulation 
Bile secreted into the canahcuh of the 
ductal system passes into the common 
duct and into the gallbladder through 
the cystic duct or into the duodenum 
through the sphincter of Oddi Tins outlet 
is closed except for short periods follow 
mg the ingestion of food when it relaxes 
to permit the bile to flow into the duo- 
denum to mix with the gastric contents 
as they move from the stomach When 
the sphincter of Oddi is closed, the bile 
that is being produced at a relatively con 
stant rate passes from the common duct 
into the gallbladder through the cystic 
duct Water is absorbed from the thin 
liver bile and it is thus concentrated to a 
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dark green, viscid “gallbladder 1 bile with 
a specific gravity of 1 026 to 1 030 Ordi 
narily 300 cc of liver bile will be re 
duced to 60 cc of gallbladder bile The 
gallbladder of the person of average size 
will readily store 60 to 75 cc of conccn 
trated bile 

As water is absorbed from the bile bv 
the mucosal surface of the gallbladder, 
mucus is secreted This provides a mucotd- 
lihe consistency to the bile, probably en 
hancmg its ready flow through the cystic 
duct and lower common duct into the 
duodenum where it is needed In addition 


enter the blood stream when fatty food 
enters the duodenum The blood borne 
cholecystohmm when it reaches the gall 
bladder musculature causes its tone to 
increase while at the same time there is 
relaxation of the sphincter of Oddi Thus 
optimal conditions arc brought about for 
concentrated ‘gallbladder bile” to be 
evacuated from the gallbladder through 
the cystic duct into the distal common 
duct, where it passes into the duodenum 
If one looks upon the mam function of 
the extrahepatic biliary tract as being 
that of providing for the collection of bile 


Table 11 1 The Composition of Bile* 



Ltier bih 

Gallbladder bile 

Sp gr 

I 009 1 013 

1 026-1 032 

pH 

7 18 5 

5 5 7 7 

Total solids (%) 

1 3 5 

4 17 

Mucitv (%) 

0 1-0 9 

1 4 

Bile acids (%) 

0 2 2 

1 5 10 

Bile pigment (%) 

0 05 0 17 

0 2 15 

Total lipid (%) 

0 10 5 

1 8 -4 7 

Cholesterol (%) 

0 05-0 17 

0 2-0 9 

Phosphatide (%) 

0 05 0 08 

0 2 0 5 

Inorganic (%) 

0 2 0 9 

0 5 11 

Total base (mEq /liter) 

150-180 


Chloride (mEq /liter) 

75 no 

15 30 

Calcium (mg %) 

4 9 

10 14 

Iron (mg %) 

0 03 7 



* F on Cftncorow and Schcpartz B ethemt try Shed published by W B Saundtn 1954 


this same material may well protect the 
delicate mucosal surface of the gall 
bladder wall from the irritating properties 
of the concentrated bile 
The concentration of the liver bile m 
the gallbladder and its subsequent passage 
into the duodenum may be nicely fol 
lowed by cholecystography as demon 
strated by Graham, Cole, and Copher 
Bile containing radiopaque material is to 
be observed becoming concentrated over 
a 12 hour fasting period Then on the 
oral administration of fatty foods the gall- 
bladder empties and the radiopaque 
material contained in the bile is seen to 
pass into the duodenum It is generally 
agreed that a hormone, cholecystokimn 
is liberated in the duodenal mucosa to 


from the liver where it is being constantly 
secreted and its delivery to the duodenum 
through the sphincter of Oddi at variable 
intervals then the importance of obstruc- 
tion anywhere within it becomes evident 
Obstruction is associated with most dis 
eases of the biliary tract. In certain in 
stances it marks the beginning, in some 
the intermittent interruption of bile flow 
parallels clinical episodes of illness, and 
in still others it represents the terminal 
phase of a pathological process The term 
“obstruction in the biliary tract 1 is a com 
prchensive one It ranges from sluggish 
emptying of the gallbladder, sometimes 
referred to as abnormal stasis as observed 
in some pregnant women, to partial or 
complete obliteration of the lumen of any 
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part of the ductal system by inflammation, 
calculous material or new growth The 
recognition and correction of the processes 
associated with interference of normal 
biliary tract function has in recent decades 
become much more efficient Studies and 
investigation directed toward prevention, 
however have not been very productive 

CONGENITAL ANOMALIES OF 
THE GALLBLADDER 

Malformations of the extrahepatic 
biliary system and its associated blood 
vascular system have been widely described 
and discussed For the surgeon these are 
of first importance because a knowledge 
of them should be his greatest insurance 
of avoiding their injury dunng operation 
In comparison to the anomalies of the 
ductal system and nearby blood vessels 
anomalies of the gallbladder are rare 
Thus although very interesting they do 
not present a major problem Less than 
200 cases have been reported in the Iitera 
ture 

Congenital anomalies of the gall 
bladder according to Boy den may be 
described under four genetic groups Be 
cause all seem to originate early in em 
bryonic life it is of some importance to 
begin with the analogue from which the 
gallbladder has its origin This recog 
mzable structure the hepatic diverticulum 
of the foregut may be traced as the 
origin of the liver and bile ducts as well 
as the gallbladder At one stage the gall 
bladder and cystic duct are a solid cord 
of cells Failure of normal development 
from this phase may result in the four 
types of anomalies that we are concerned 
with They arc ( 1 ) complete agenesis 
(2) duplication— bilobing which is par 
Hal duplication (3) diverticulae and 
(4) malposition 

Complete Agenesis 

If at the stage when the structure that 
gives rise to the gallbladder and cystic 
duct is but a coni of cells there is arrest 
of development, tl en there will be a total 


absence of the gallbladder This may oc 
cur with an intact and normal biliary 
ductal system and liver However, anom 
ahes of the ductal system are more fre- 
quently encountered with the absence of 
the gallbladder than a normal ductal 
system In a review of reported cases we 
have been able to find less than 50 pa 
tients who had a normal ductal system 
without a gallbladder Cholecystography 
and intrav cnous cholangiography may 
suggest the absence of a gallbladder but 
actual determination is dependent upon 
findings at operation or post mortem 
About half of the cases reported have 
come to attention because of stones in the 
common duct The rarity of an absent 
gallbladder with a normal ductal system 
is emphasized by Boyden who reported 
only two instances among 9 221 cadavers 
carefully examined in anatomic Iabora 
tones in this country Perhaps operative 
cholangiography will enable surgeons to 
establish this diagnosis with greater cer 
tainty in the future 

Duplication Double Gallbladder Bilobcd 
Gallbladder 

Double gallbladders each with a sepa 
rate cavity and cystic duct are rare Gross 
has collected 28 cases from the literature 
Both gallbladders may function but usu 
ally one functions well and the other 
does not Stones have been found in both 
at the same time If both function they 
may be demonstrated by cholecystography 
Most of those reported have been en 
countered unexpectedly at operation or 
post mortem examination Boyden was 
able to find only five cases of double gall 
bladders among 19 000 cadavers described 
in a number of medical schools in this 
country 

The bilobed gallbladder is partially or 
completely divided into two cavities by a 
longitudinal septum Usually the septum 
is complete at the fundus portion fades 
out as the neck is approached and pro- 
vides for a common channel of exit 
through a single cystic duct. This anomaly 
may be diagnosed by cjiolccy stography 
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Fvg 11 2 Complete agenesis vmh normal 
ductal system 



F<g 11 4 Duplication bilobcd gallbladder 
with one c>stic duct divided by longitudinal 
septum 



Fig 1 1 5 Congenital diverticula of the gall 
bladder wall 


Gallstones have been found in one or both 
cavities Only a few cases have been re 
ported 

Anomalies of duplication, double gall 
bladder and bilobed gallbladder, may be 
demonstrated by cholecystography m the 
course of a complete clinical evaluation 
If they contain no stones and are not 
causing symptoms they should be left 
alone However, if stones are present 
anywhere within the biliary tract or if 
there is evidence of inflammation surgery 
should be embarked upon 

Divert iculae 

Gross dncrticulae of the gallbladder 
wall may occur from the neck to the 


fundus Those near die neck and ampulla 
on the hepatic aspect are probably oc 
eluded cystohepatic ducts True divertic 
ulae have been observed on the exposed 
surface of the gallbladder Whether or 
not the phrygian cap gallbladder is an 
example of such a diverticula or whether 
it is an acquired deformity resulting from 
disturbance of function is debatable 

Divcrticulae of the gallbladder unas 
sociatcd with stones or symptoms relative 
to the biliary tract are not an indication 
for cholecystectomy 

Malposition 

A normal gallbladder may occupy an 
anomalous position and thereby be con- 
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sidered an anomaly The commoner of 
these locations include 

a Within the substance of the liver 

b Inferior aspect of left lobe of the 
liver 

c Posterior and inferior aspect of right 
lobe of the liver 

d Horizontal m transverse fissure of 
the liver 

The floating gallbladder’ is of clinical 
importance It lacks fixation to the liver 



and is suspended by a mesentery and 
C)stic duct and vessels It may become 
twisted with impairment of ns blood 
supply Because of poor emptying it 
gradually increases m size and may be 
come greatly enlarged The term ‘ phan 
tom tumor’ is associated with this 
condition When distended u may pro- 
trude into the pc has or across the. mid line 
to the left abdomen 

Because the floating gallbladder usually 
functions poorly and is subject to impair 
inent of 1U blood supply, it should be re- 
moved icgardless of whether or not it 
contains stones. 


STONE FORMATION 

The normal physiology of the gall 
bladder and biliary ductal system may be 
impaired by bile stasis or obstruction as 
sociated with infection, calculi, or neo- 
plasm Although restoration of normal 
function of all parts is theoretically de 
sirable, from a practical viewpoint relief 
of symptoms arising from these conditions 
and the maintenance of a free flow of bile 
from the liver to the duodenum are the 
more important A gallbladder with par 
tial or complete loss of function that con 
tains stones and is the site of infection 
may be removed the removal follow cd 
by restoration of health The common bile 
duct then takes over some of the functions 
of the gallbladder and the patient is in no 
way disturbed by its absence On the 
other hand obstruction of the common 
duct must be approached by removal of 
the cause while at the same time its 10 
tegrity as a conduit system is maintained 
Stone formation is associated with over 
90 per cent of all biliary tract disease 
Gallstones may form anywhere within the 
ductal system but most originate in the 
gallbladder Calculi tend to increase tn 
size and number with the lapse of time It 
is well established that the longer stones 
have been present in the gallbladder the 
greater is the incidence of stones in the 
common duct Our knowledge about the 
etiology of stones leaves much to be de 
sired It is known that alterations of 
normal bile metabolism infection, and 
stasis arc intimately associated in stone 
formation 

Disturbance of Bile Metabolism 

Excessive red cell destruction as is t® 
be observed in congenital hemolytic ane 
mia, sickle cell anemia and similar dis 
orders causes a great increase in the 
bilirubin excreted in the bile Stones 
composed chiefly of bilirubin arc believed 
to form by crystallization as a result of 
hypcrconcentration Cholesterol stones arc 
sometimes associated with hyptrcholcster 
olcima Bile acids tend to keep tl* c 
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cholesterol of bile in solution, and in nor- 
mal bile the ratio is 20 1 If the ratio is 
reduced to 13 1, as may occur during 
the concentration of bile in the gall- 
bladder, cholesterol precipitates out in 
crystalline form Once there is a nucleus 
of such crystals, deposition of the con- 
stituents of bile upon them results in an 
increase in size of the stone thus formed 

Infection 

Although bacteria may be isolated from 
bile of a normal biliary tract, they are not 
ordinarily retained in the wall of the gall 
bladder or ductal system In biliary tract 
disease bacteria can be isolated from 50 
per cent and more of gallbladders re 
moved at operation and from 20 per cent 
of gallstones Streptococci, Escherichia 
coll, and various members of the typhoid 
group are most frequently identified, 
however, many other organisms may 
be encountered including staphylococci 
Blood borne organisms as well as ascend 
ing infection that extends from the pa 
pilla of Vater to the gallbladder and 
smaller tributaries and canaliculi within 
the liver, combined with stasis and high 
concentrations of precipitable substances 
in the bile, would seem to provide opti- 
mum conditions for gallstone formation 

Stasis 

There arc few available specific data 
concerning stasis of bile alone m the 
biliary tract without other evident co 
existing abnormalities It has been dem 
onstrated that during pregnancy the 
gallbladder often appears larger than 
normal as visualized by cholecystography 
and Us emptying is sluggish While it is 
true that all pregnant women do not de- 
velop gallstones, the fact that three out of 
each four women who have gallstones 
have had one or more pregnancies is 
lughly suggestive of a direct relationship 
It seems reasonable to conclude that a 
disturbance in bile metabolism and stasis, 
both of which ma> occur during preg 
nancy, arc two unportant factors 


Variations from the normal physiologic 
pattern of function in the liver, gallblad- 
der, and ductal system may favor gall- 
stone formation Whether in the beginning 
these be temporary periods of short 
duration it js difficult to say However, 
once calcareous material is precipitated 
out of the bile it is reasonable to assume 
that the pathologic processes associated 
with gallstones continues in a progressive 
manner The interruption of nonmalig 
nant disease of the biliary tract surgically 
is directed therefore at first removing the 
gallbladder where stones are usually first 
formed and secondly removing stones or 
obstruction within the ductal system 

On microscopic examination not all but 
by far the vast majority of gallbladders 
containing stones reveal scarring from or 
evidence of acute or chronic infection 
Cholelithiasis and impaired function as 
well as infection are indications for chole- 
cystectomy Under certain circumstances, 
as in acute obstructive cholecystitis in an 
elderly and poor-risk patient, cholecystos- 
tomy with removal of calculi alone may 
be done Such a gallbladder should be 
removed later Wc have found in our ex- 
perience that 50 per cent of patients who 
have had cholecystostomy with removal 
of stones will, if the gallbladder remains, 
form additional calculi within two years 

FOUR STAGES OF 
BILIARY TRACT DISEASE 

The pathogenesis of calcareous biliary 
tract disease lends itself to division into 
four stages These can be readily demon- 
strated by the clinical symptoms and 
findings they give rise to and/or the patho 
logic changes that are to be observed at 
operation or postmortem These occur in 
sequence and the changes that take place 
arc m a sense accumulative, thus findings 
of the later stages are superimposed upon 
the earlier In general these changes are 
not reversible Each stage may undergo 
phases from which it recovers with or 
without structural changes For example, 
acute obstructive cholecystitis may occur 
m any of the four stages, reach a peak of 
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Fig 11 7 Normal gallbladder 


Fig 11 8 Stage 1 Recent stone for 
mation with good gallbladder function 
and minimal microscopic changes 



Iig 119 Stage 2 Stones have been pres 
ent for a considerable period of time There 
is poor function The gallbladder is slightlv 
enlarged, die wall is ihickcncd, and there is 
evidence of scarring on microscopic cxamina 
uon Common duct stones may be present 


Fig 11 10 Stage 3 Stones have been 
present for a very long time The 
bladder does not function Its wall ** 
thickened and contracted down about 
stones Stones arc usually present in the 
common duct 


involvement, and then subside without 
having resulted xn structural changes that 
would alter its stage 
The descriptions of the stages supple 
men ted with line drawings arc presented 
to portra) the possible course of events if 
the gallbladder containing stones is not 
removed Because stones arc associated 


with all biliary tract disease in over 90 
per cent of instances, they are accorded 
a prominent role 

Stage I 

Stone or stones arc generally present 
that have recently formed although they 
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Carcinoma 



Fistula Formation 


Fig 11 11 Stage 4 This stage is superimposed upon Stages 1 2 and 3 
and ncludes pap lloma of the gallbladder benign stcnosing fibrosis, carcinoma 
of the gallbladder and/or ductal system and b I ary enteric fistula 


may have existed for varying periods of 
time The gallbladder functions well as 
demonstrated by cholecystography it fills 
readily with the contrast material and it 
empties following a test meal On ex 
animation at operation the gallbladder is 
nearly normal m appearance and con 
tains one or more stones and on palpation 
the wall is only slightly thickened if at 
all Sections selected from different areas 
of the gallbladder and viewed under the 
microscope show an absence of significant 
pathologic changes. Also arc included 


those who in the absence of calculi have 
had recurrent episodes of acute chole 
cystitis and as a result have minimal 
changes of chronic cholecystitis Grossly 
the gallbladder is of normal size, the color 
gray rather than blue, and on palpation 
there is thickening On microscopic ex 
animation there is scarring and chronic 
inflammation of somewhat greater degree 
than in those with stones. The liver is 
normal in appearance free of detectable 
injury from recurrent cholangitis or cpi 
sodes of ascending mfcction die result of, 
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or m relation to, any episode occurring 
within the gallbladder 
This stage is seen in young women 
recently pregnant, perhaps the majority 
m their twenties It is also seen in a some- 
what older group, women who have not 
been pregnant and men Generally these 
are m the age range of 30 to 45 years It 
may also be observed in children as well 
as adults with blood dyscrasias in which 
there is excess red blood cell destruction 
Although this stage, once established, is 
usually associated with continued activity 
of the disease of the biliary tract and in 
tune undergoes changes that place it in 
otage 2, it may remain quiescent and 
unchanged for years Perhaps the best 
known example is that of the single 
spherical cholesterol stone in the well 
functioning gallbladder Although we do 
not know the etiology of gallstones or 
understand all the numcious mechanisms 
that may be involved, it seems reasonable 
to assume that a single stone may be 
formed and remain in the gallbladder for 
years without causing obstruction, a suffi 
cient impairment of function to produce 
symptoms, or additional changes in the 
biliary system Such a possible innocuous 
course percentagewise may be of little sig 
mfkmicc but provides an explanation for 
the findings of Stage 1 occasionally in 
old people We favor this concept in pref- 
erence to Uie one that projects the pre 
cipitous formation of stones for the first 
time in patients 65 years and older 


Stage 2 

Stones have been present for consider- 
able time and gallbladder function has 
become impaired The gallbladder is 
faintly visual, ml by cholecystography ,f 
the contrast material enters it readily 
irom the common duct but it is not well 
concentrated hollowing a fatty’ meal 
the gallbladder may empty incompletely 
At operation the gallbladder is enlarged 
Us color gray rather than blue, and on 
palpauon die wall „ unquestionably 
thickened The liver grossly appears nor- 


mal in color, size, and texture However, 
signs of scarring are present on micro- 
scopic examination 
In from 7 to 15 per cent of patients 
stones are present m the common duct. It 
is estimated that the majority of patients 
with chrome cholecystitis and cholelithi 
asis fall into this group Some do not 
advance beyond it Post mortem examma 
tion may reveal this stage of biliary tract 
disease with no known histoiy of symp- 
toms, the individual having died from 
some unrelated condition It is probable 
that the great majority of patients in this 
stage continue to have advancement of 
the disease with consequent changes 
representing a wide range of variation 
throughout the entire biliary system 
That more patients subjected to op 
oration at present are classified in Stage 
2 than in the other three stages ments 
some discussion First it may be said that 
Stage 1 is made up for the most part of 
young individuals whose complaints or 
symptoms, if minimal, may escape diag 
nosis Second, that if diagnosis is estab- 
lished they may feel that their symptoms 
are not sufficient to demand operation 
As to those m the older age group m 
Stage 1, they are often without symptoms 
and have had a diagnosis established by 
a complete clinical evaluation The gall 
bladder containing stones and in which 
intermittent obstruction and recurrent 
episodes of infection take place is quite 
Jihcly to give rise to increasing symptoms 
and disability With each insult or injury 
from these episodes changes m the bihary 
tract result, such as thickening and scar 
ring of the gallbladder wall, increase in 
number and size of stones, formation of 
or passage of stones into the common 
duct In many instances injury to the 
liver results from an ascending infcciion 
cholangitis, that involves both the finer 
canalicuh and liver cells Acalculous 
cholecystitis is included in Stage I I ( 
rarely progresses into the later stages 
however, instances of common duct stone 
without cholelithiasis are encountered 
from time to time When this situation 
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obtains it may best be considered in 
Stage 2 


Stage 3 

Stage 3 is less frequent than Stage 2 It 
is readily recognized and represents an 
advanced development in the course of 
the disease Stones have long been present 
in the gallbladder The wall is contracted 
down about them The gallbladder no 
longer functions Contrast material in 
attempted cholecystography does not enter 
Sometimes calculi containing calcium are 
evident on simple roentgenograms Stones 
in the common duct are more frequently 
present than not Injury with scarring in 
the liver may be minimal and scarcely 
evident on inspection, or it may be exten 
sive as a biliary cirrhosis Confirmation of 
the degiee of hepatic cirrhosis is depend 
ent upon the findings on microscopic 
examination 

The manifestations of this stage are 
often dramatic The patient is seized with 
severe pain in the upper abdomen that 
radiates to the back and right shoulder 
This is followed within an hour or two 
'vith a chill and high fever Several hours 
later there is jaundice This was empha 
sized long ago by Charcot as due to 
stones obstructing the common duct This 
late stage of biliary tract disease is ac 
companied by the injury to the liver that 
has accumulated during the previous two 
stages It may be great or little If the 
patient is elderly, if his biliary tract dis 
ease has been long present then it, in 
combination with the limitations of 
physiological function of the aged if not 

corrected, may be fatal 

The treatment of biliary tract disease 
in this stage carries with it a mortality 
a " d morbidity rate that is higher than in 
the first two stages With an ever increas 
mg proportion of our population living 
into the older age group (65 years and 
O'er) it is to be expected for some time 
that this stage will be seen with increasing 
frequency In the course of another gen 
eration or two this should change because 


the surgical treatment is becoming safer 
and easier for patients This coupled with 
a more alert medical profession estabhsh- 
ing diagnosis earlier should see biliary 
tract disease interrupted before it reaches 
Stage 3 

Stage 4 

The continuation of active biliary tract 
disease as described in the previous stages 
(1, 2, and 3) is so frequently the course 
of events that it may be anticipated and 
is the basis for prognosis There are other 
developments that may occur in the wake 
of the disease that do not seem to fit in 
well with Stage 3 These are unpredict- 
able and occur in association with biliary 
calculi but about which we are not al- 
ways able to demonstrate cause and re 
lauonship Thus in Stage 4 are placed 
those conditions that, although preceded 
by those in the first three stages actually 
constitute distinct entities from the stand 
point of clinical manifestations and pa 
thology Included in this category are (1) 
cirrhosis of the liver and benign stenosmg 
fibrosis of the ductal system (2) biliary 
enteric fistula, and (3) neoplasms mclud 
ing papillomas and carcinomas of the 
gallbladder as well as carcinoma of the 
bile ducts 

Carcinoma of the gallbladder is rarely 
(5 to 10 per cent) found except in asso- 
ciation with cholelithiasis Malignancy of 
the extrahepatic ductal system is found in 
about 50 per cent of instances in patients 
with calculi The age and the long history 
of biliary tract disease suggest a causal 
relationship between stones and neoplasm 
The poor prognosis by any known therapy 
renders this an irretrievable sequence 
Benign stenosmg fibrosis of the ductal 
system although a rare condition in com 
panson to carcinoma has an equally 
gloomy prognosis It may or may not be 
preceded by calcareous biliary tract dis- 
ease Its origin and course are poorly 
understood Chotecystocnlcric fistula is a 
complication that may occur in any of the 
first three stages Once established, the 
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fistulous communication may persist and 
be the cause of persistent mtrahepatic in- 
fection and associated precipitation of 
additional material into the ductal system 

Phases in Relation to Stage 

Eadi stage may be subject to changes 
or phases from which it recovers For 
example, an acute cholecystitis, an in- 
flammatory reaction, may be superimposed 
on any stage This acute phase may be 
due to obstruction, infection, or chemical 
action Complete recovery with little re- 
sidual scarring can take place so that the 
stage of the disease according to our cri- 
teria remains the same On the other 
hand the acute phase may not subside, it 
may persist and become progressive, re 
suiting m a complication such as perfora- 
tion with a peritonitis If this occurred in 
btage 1 the changes m the gallbladder 
wall would then place it in Stage 2 
Again, if the acute phase resulted in the 
formation of a cholccystoentenc fistula, 
according to our classification it would be 
placed in Stage 4 


toms, but tins is not invariable, and oc 
casionally such a gallbladder gives rise 
to severe symptoms The most frequently 
encountered example of chronic cholecys- 
titis is that of the patient who has had 
for months or years indigestion manifest 
by discomfort after eating If a larger 
amount of food than is usual is ingested, 
or if food high in fat content is included 
there is, in addition, belching and regur 
gitation for several hours These symp 
toms may increase, to be followed by paw 
and colic with nausea and vomiting The 
duration of such episodes may be short or 
prolonged over hours or days Many of 
these patients have had repeated episodes 
of acute cholecystitis Some, however, 
may never have had an acute inflamma 
tory process involving the entire organ 
Rather the condition is believed to ha'* 
been a slowly extending low grade w 
fection 


CHRONIC CHOLECYSTITIS 

Chrome cholecystic. a a term dcsienat 
Ulg daease of the gallbladder character- 
ed by evidence of a chrome mflammatory 
process on gross or microscopic examma- 
! Callbladder function, as demon 
strated by cholecystography, „ usually 
impaired, but tha a not always the case 
Stones are present a 

the subjects The leim a a wide and 
comprehensne one and includes chrome 
chm""" 1 ‘T “‘Mdcd w.th minimal 
changes and vague symptoms of d,spcpsia 
o that in which the gallbladder wall ha. 
been reduced to dense roar tissue con 
tractcd over calcuh, the gallbladder „ 
without function, and frc.picmly the 
process ,s associated with cholcdochohtl,, 
asa and liter damage Between these two 
m l e"“i ‘“ C "“'d.ausiiMc ta„u„, 
md comhmaiion, of patholoye change, 
mi c , gallbladder with minimal microscopic 
ms olt emeus usual!, produces few , )m p- 


Sy inpfoms 

The symptoms of cholecystitis and 
cholelithiasis arc numerous and varied 
Perhaps the most frequent complaint of 
patients with this condition is ‘ rndige* 
tion ” This of course includes a wide 
range of manifestations from a sense of 
uncomfortable fullness to acute pain m 
the upper abdomen One of the most 
frequent histones to be obtained from a 
patient whose symptoms are caused by 
stones in the gallbladder is as follow* 
The patient bad what he considered a 
large meal, which he enjoyed This meal 
included a considerable quantity of meat 
and fat in addition to generous portions 
of vegetables and a dessert of ice cream 
with chocolate sauce or something else 
with an equally high caloric value Sev- 
eral hours later, after a period of feeling 
uncomfortable, pain has developed in tf jC 
mid epigastnum, gradually it inert as~s in 
seventy Tins is followed by nausea and 
less frequently by \omiting The pain be- 
comes more severe and tends to localize 
to the ri.,ht of the mid line and radiates 
to the back or region of the right scapula 
Tiic pain may be so marked that the 
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patient after being apprehensive of his 
future welfare forsakes concern and seeks 
only relief of pain This sequence of 
events is typical of biliary colic and 
usually represents occlusion of the outlet 
of the gallbladder or the common duct by 
a stone that prevents the passage of bile 
proximal to it 

Physical Examination 

On physical examination the patient 
may be in various degrees of distress from 
abdominal pain Toleration of pain 
among individuals differs greatly For the 
stoical toleration may mask any pain 
short of agony On the other hand some 
seem to be supersensitive and shriek wail 
and cry out in anguish only because they 
have a moderate amount of discomfort 
that is either new to them or concerns 
them because they do not understand 
what causes it The temperature may or 
may not be elevated usually not in the 
early phases The pulse rate is mcreased 
There is no constant finding on abdomi 
nal examination Often there is resistance 
of the right rectus muscle to palpation 
in others there is none The stomach may 
be full pressure upon it may increase the 
sensation of upper abdominal fullness but 
does not increase the patient s pain 
Vomiting may follow such examination 
followed by some relief of the pauents 
discomfort The longer the pain persists 
the more likely is there to be tenderness 
on deep palpauon of the right upper 
quadrant Chronic cholecystitis with 
cholelithiasis may give rise to symptoms 
that are the result of the failure of bile to 
pass into the duodenum When this oc 
curs there is reduced emptying of the 
stomach and a retention of the gastric 
contents These acted upon by the diges- 
tive juices of the stomach cause distention 
and discomfort The gastnc contents 
usually acid in nature give rise to heart 
bum as they are regurgitated into die 
esophagus If the pyloric occlusion persists 
and remains complete the gastnc con 
tents may become sufficiently lmtating to 
cause mcreased penstals s which may fur 


ther increase and cause vomiting If 
vomiting is effectual in emptying the 
stomach then there is usually relief to the 
patient so far as the distress of fullness in 
the epigastrium is concerned The pam 
that is caused by stones that are obstruct 
ing the flow of the bile either from the 
gallbladder or the common duct may per 
sist and even sometimes increase following 
vomiting However in many instances 
emptying of the stomach by vomiting may 
result in a reduction of the stimuli to the 
biliary tract to deliver bile through the 
ampulla of Vater into the duodenum and 
a decrease in the pain 

Cholecystography 

X ray examination of the biliary tract 
as devised by Graham and Cole in 1924 
remains the most satisfactory means of 
indicating directly the presence or absence 
of calculi in the gallbladder The dye 
(lodopanoic acid) is given by mouth and 
absorbed by the gastrointestinal tract to 
be excreted by the bile If the gallbladder 
is normal the dye is well concentrated and 
is visuabzed on x ray film If the gall 
bladder is diseased there is poor concen 
tration of the dye The dye will not enter 
the gallbladder if the cystic duct is ob 
structed If there are stones in the gall 
bladder that has good function the 
gallbladder will be well outlined and also 
the stones When the gallbladder is not 
visualized because of lack of function or 
because of cystic duct obstruction it may 
be assumed that the gallbladder is dis- 
eased and conta ns stones The degree of 
accuracy is well over 90 per cent Visuali 
zation of the ductal system can also be 
accomplished by oral and/or intravenous 
adm mstration of dye using dye sub 
stances with high iodine content. Con 
finnation of the diagnosis is supported by 
the demonstration of crystals in the duo- 
denal drainage 

Chronic Cholecystitis Without Calculi 

The acalculous gallbladder that is not 
acutely inflamed has in recent years come 
to be regarded with suspicion by surgeons 
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2Z Cl ::! StUd ? h , ave Ied to th = conclusion 
that the results from cholecystectomy for 
chrome cholecystitis without calculi .s 
unprdtctaMe Over a 22 year period 
patl f nts " ere treated surgically for 
chronic biliary tract disease at The New 
”' 1 Hos P“ al c °n>ell Medical Center 
(chrome cholecystitis), 135 of these had 

tomvT* ‘a th ° S allbIadd er Cholecystec 
on a I™ t r ° n,C cl ; ol “P«t“ will stones 
on a long term evaluation basis has been 
considered to have been followed by a 


approaches that of being normal then 
careful consideration must be given to the 
cause of the patient s symptoms being 
other than in the gallbladder 

ACUTE CHOLECYSTITIS 

There has been considerable contro- 
versy during the past quarter century as 
to when surgical treatment for acute 
cholecystitis should be undertaken how 
ever, the trend has been toward earl) 
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Fig 11 13 Cholecystography Rad o' 
paque calculi seen through dye in * 
large gallbladder 
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operation Some prefer to encourage the 
subsidence of the attack by keeping the 
patient quiet allowing nothing by mouth 
and maintaining gastric decompression 
wuh an indwelling tube and then at 
some later time doing a cholecystectomy 
At The New N oik Hospital Cornell 
Medical Center wc have followed a 
policy of early surgical treatment of 
acute cholecystitis over the past 25 years 
Surgical treatment of acute cholccys 
titis provides for operation when the pa 
tient is adequately prepared unless some 
coexisting condition not immediatciv cor 
rectablc contraindicates operation The 
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i procedures commonly performed include 
i one of the following, cholecystectomy, 
* cholecystostomy, or either of these com- 
bined with choledochotomy The particu- 
lar procedure to be employ ed is to be 
r decided upon during the operation The 
objective is always to secure the greatest 
possible benefit with the least hazard 
Sometimes an additional risk must be 
accepted in order to carry out the pro- 
cedure indicated For example, explora 
tion of the common duct should be 
considered imperative when jaundice be 



Fig 11 14 Plain x ray film of right upper 
abdomen showing radiopaque calculi in the 
gallbladder and common duct (Confirmed by 
operation ) 

lievcd due to choledochohthiasis is pres- 
ent On the other hand, whether 
cholecystectomy or cholecy stostomy is 
done is to be determined by a number of 
variable factors In a senes of 978 pa- 
tients treated surgically over a 25-year 
period at The New York Hospitai- 
Comell Medical Center cholecystectomy 
alone was performed in 767 instances 
with 12 deaths, a mortality rate of 1 5 
per cent Cholecystostomy alone was 
done in 103 cases with 12 deaths, a mor- 
tality rate of 116 This procedure is a 
compromise one, but it may be lifesaving 


In 108 patients choledochotomy was 
combined with either cholecystectomy or 
cholecystostomy because there was evi- 
dence suggesting common duct obstruc- 
tion owing to calculi In this group there 
were 4 deaths, a mortality rate of 3 7 
per cent 

Cholecystostomy is clearly indicated 
under certain circumstances, such as 
when the patient is too ill to withstand 
a cholecystectomy, or when cholecystec 
tomy presents too great difficulties In 
the older age group, where extreme de 
bihtation is encountered most frequently, 
and among those whose illness is the 
result of too long delayed operation, the 
simpler procedure of cholecystostomy 
should always be employed It can be 
done under local anesthesia, disturbing 
the patient very little Not only may it 
be lifesaving, but decompression of the 
biliary tract may avert progressive liver 
damage if complete biliary obstruction is 
present 

Acute cholecystitis associated with cal 
cuh is a phase that may develop in any 
stage of gallbladder disease It may also, 
in the absence of calculi, represent the 
primary involvement of the biliary tract 
as seen in systemic infections such as 
typhoid fever, bacteremia owing to 
staphylococci, streptococci, or some other 
organism In generalized vascular dis 
case that includes an endarteritis or an 
artenohtis often associated with renal 
dysfunction, acute cholecystitis may be 
but a manifestation of the terminal 
course of the disease Because of the high 
incidence of calculi in patients operated 
upon for acute cholecystitis it is believed 
that reflux of pancreatic juice is infre 
quent as an etiological factor As viewed 
at operation the gallbladder is enlarged, 
distended, tense, edematous, and red 
dened It usually contains bile, thick and 
dark, mixed with blood, or it may be 
colorless In the majority of instances 
there is a calculus lodged in the ampulla 
of the gallbladder or its junction with 
the cystic duct This is the typical ob- 
structive type of acute cholecystitis (sec 
Tig II 27) There may be great vana- 
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gallbladder as a result of rmpa.rmeo. of 
the circulation, infection, and increased 
intracystic pressure This may ranee 
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ABDOMIVAL StlRGERi 

It may subside and soreness and tender 
ness in the right upper quadrant persist 
Usually there is an elevation of tempera 
ture and an increased pulse rate 
particularly in the young and robust 

Physical Examination 

On physical examination the patient is 
obviously in pain and appears ill There 
is increased pain on deep palpation in the 
right upper quadrant and mid epi 
gastrium If the pain has been present 
very Jong there is tenderness beneath 
the costal margin and very often an en 
larged and tender gallbladder is palpable. 
Increased muscle resistance and even 
spasm of the right rectus is not unusual 
If 24 hours have elapsed since the onset 
of pain a mild icterus may be present 
There may also be a leucocytosis ranging 
up to 20,000 or more 
There is great variation in the physical 
and laboratory findings among patients 
In general it may be said that in the 


Symptoms 

becomes ttiftre 1 1 increases it 

through toThc b'T 1 "' a " d -Catos 
ngb, 8 U,,„,„, C ho b c C f l ; " C Y° f-e 

l«o the p at , cn , ' , ' “ hm an hour or 
Mm just below the y i a ' varc of tender 
the m,d clavicular Imc marem m 
tpplicd to tin, area Th h prC!Surc » 
crease the pam ,tj b “ al -° ■» 
Nausea and vomilmir mjd ep'gaunum 
pain u j ! common ,f , hc 

followed hj „„ lc yomiling „ 

.bo,, C " ho, Um reprieve 

. a «f™.a f ewr„ a S l ir d ™7 


general it may be said that in u"- 
more robust the systemic reactions a* 
well as the physical manifestations are 
more evident, whereas in the aged and 
debilitated these are Jess marked In the 
latter there may be little or no fever 
local tenderness or muscle guarding ma) 
be minimal and the leucocyte count 
within normal range 

An attack of acute cholecystitis caused 
y a stone lodged in the ampulla of the 
gallbladder is usually rather sudden re 
onset The pain persists and increases 
rather rapidly The pain is intensified b) 
coughing and moving If this persists for 
°ng the patients often become aware of 
tenderness just below the right costal 
margin or the epigastrium Nausea and 
vomiting commonly occur with the m 
crease in pain and local signs, and pre 
cede fever and Icucocy tosis If generalized 
abdominal pain develops after a period 
of localization to the right upper quad 
rant perforation should be suspected 
Acute cholecystitis unassocialcd with 
calculi is usually slower in its develop 
"rent and it is preceded by manifestation* 
of systemic infection or disease 
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Differential Diagnosis in Acute 
Cholecystitis 

In the differential diagnosis of acute 
intraabdommal conditions acute chole 
cystitis is relatively easily recognized Ap- 
pendicitis, pancreatitis, and peptic ulcer 
are always to be kept in mind The pain 
of acute pancreatitis may closely simulate 
that of acute cholecystitis Usually the 
systemic manifestations are more promi 
nent and the serum amylase is markedly 
elevated in acute pancreatitis Impend- 
ing and frank perforation of a duodenal 
or prepyloric ulcer may more closely re- 
semble an acute cholecystitis than anv 
other intraabdommal condition History, 
physical examination, and a plain roent 
gen film of the abdomen will in the 
majority of instances enable one to make 
the correct diagnosis 
The nature of the onset and the find- 
ings on physical examination in acute 
cholecystitis follow such a consistent pat- 
tern that laboratory data, if supporting, 
add additional confirmatory evidence, 
yet, if lacking, do not nullify it Mid 
epigastric pam beginning from one to 
five hours after eating, gradually increas- 
ing in severity with a tendency to shift to 
the right, and radiating through to the 
back is seldom caused by other than an 
obstructive type of acute cholecystitis 
Nausea and vomiting may or may not be 
present, and they are of little significance 
in differential diagnoses because they are 
often present m a number of intraab- 
dommal conditions that are of rapid 
onset A history of known biliary tract 
disease is of great importance in patients 
with suspected acute cholecystitis 

On physical examination there is al- 
most always tenderness and actual pain 
on deep palpation just below the 
xyphoid in the mid line There is usually 
a palpable enlarged gallbladder that is m 
part protected by muscle guarding by the 
right rectus Beyond the limits of the 
right upper quadrant and the infra- 
xypboid region the abdomen is readily 
examined without discomfort to the pa- 
tient Bimanual palpation of the lower 


right thorax and adjacent abdomen 
causes increased discomfort or pam to 
the patient 

PREOPERATIVE MANAGEMENT 

Each patient is an individual problem 
In addition to his bibary tract disease, 
whether he is normal or has associated 
conditions that may lead to complications 
during or after operation is of great im 
portance Careful preoperative evalua 
tion is followed by steps to correct any 
associated condition, if feasible, so that 
the patient is in the best condition pos 
sible before operation In biliary tract 
disease one should always be concerned 
with the functional capacity of the liver 
and its probable reserve under stress of 
operation and possible subsequent com 
plications Nutritional disturbances mani- 
fested by overweight, starvation, and 
bleeding tendency owing to vitamin K 
deficiency are to be recognized and cor- 
rected if the operative procedure is to be 
well tolerated X ray examination and 
electrocardiograms supplementing clinical 
evaluation of the cardiorespiratory sys 
tern may provide critical information m 
the selection of the anesthetic agent As 
the proportion of the population in the 
older age group increases, it behooves us 
to seek carefully for deficiencies and ab- 
normalities and to correct as accurately 
as possible dehydration, electrolyte im- 
balance, hypoprotememia, diabetes, and 
other conditions that fall in this category 

ANESTHESIA 

Anesthesia has quite properly been ac- 
corded more consideration in surgery 
during the past twenty years We have 
employed various types including general 
local, regional block, and spinal, and 
while specific circumstances render one 
preferable to another, our tendency has 
been to use general anesthesia except 
when there exists some contraindication 
to its employment 

There are two important aspects of 
general anesthesia The first deals with 
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bladder from thc fundus toward thc cystic 
duct, that offers greater safety than all 
others Furthermore thc same approach 
enables thc surgeon to demonstrate to 
himself the steps that insure a thorough 
and/or complete operation 
The remov al of thc diseased gallbladder 
with or without stones should be done ir 
respective of the stage or phase of biliary 
tract disease unless there is some contra 
indication that renders thc procedure 
hazardous The patient s general condition 
and thc inflammatory reaction that di* 
torts the anatomic relationship may for 
example, be reasons for doing a lesser 
pioccdurc Although cholecystectomy i* 
•he procedure of choice in acute choir* 
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cystitis, the surgeon should keep an open 
mind as to just what is to be done until 
he has evaluated the findings Chole 
cystostomy, a lesser procedure, may also 
be indicated in the presence of a perito 
nitis following a perforation of the gall 
bladder Later, within a matter of weeks 
or months when circumstances are more 
favorable, the gallbladder should be re- 
moved It has been observed that over 
half of the patients who have stones 
removed and only a cholecystostomy done 
will develop additional stones within two 
years In almost every instance of biliary 
tract disease that is not in an acute phase, 
cholecystectomy can be done The re 
moval of a gallbladder should include 
the removal of the cystic duct to within 
5 mm of its true junction with the com- 
mon duct Remnants of the cystic duct 
may be the site of stone formation and 
reproduce the clinical picture of chole 
Iithiasis Care is to be exercised in re 
moving the gallbladder not to injure the 
common duct or the blood supply to the 
liver The ligation of the right hepatic 
artery, if mistaken for the cystic artery, 
may be fatal The incidence of anatomic 
variations of sufficient extent to be called 
anomalies of the blood vessels and bile 
ducts in the subhcpatic area is estimated 
at 15 to 20 per cent 

SURGICAL INCISIONS FOR 
CHOLECYSTECTOMY 

There are three incisions that are com- 
monly used for operations upon the 
gallbladder They are (l) right subcostal, 
(2) right paramedian reflecting the rectus 
muscle, and (3) right mid rectus muscle 
splitting 

1 Right subcostal Right subcostal is 
preferable for the patient of normal 
habitus or one whose costal sterna! angle 
is wide This is discussed in Chapter 1, 
Figures 1-14 and 1-15 

2 Paramedian muscle reflecting inci- 
sion A Uncar incision is preferable for the 
patient of sthenic habitus with a narrow 
costal margin See Chapter 1, Figures 1-7, 
1 8, and 1-9 


3 Right mid-rectus muscle splitting in- 
cision This linear incision is also con 
sidered preferable for a person with a 
sthenic build and a narrow costal margin 
See Chapter 1, Figure 1 6 

OPERATIONS UPON THE 
BILIARY TRACT 

The surgeon embarking upon opera 
tive procedures on the biliary tract 
should 

1 Be aware of the seriousness of com 
mon duct injury 

2 Be familiar with the normal an 
atomy and congenital anomalies of 
the biliary system and its associated 
vascular system 

3 Allow plenty of time for the opera- 
tion so that deliberate dissection 
will facilitate unquestionable identi 
fication of all structures 

4 Employ generous incisions to enable 
his assistants to provide easy and 
adequate exposure 

5 Divide no structure until it has 
been identified beyond any question 
of doubt 

6 Only after evaluation of the find 
ings decide upon the operation to be 
done 

Cholecystectomy for Chronic 
Cholecystitis 

DISSECTION FROM FUNDUS TOWARD 
CYS'nc duct In performing cholecystec- 
tomy by dissection from the fundus 
toward the cystic duct the following steps 
are recommended 

a Incision of the peritoneum parallel 
to the common duct in the apparent area 
of its junction with the cystic duct 

b The identification of the cystic duct 
and its dissection sufficient to enable one 
to pass a silk ligature about it 

c Extension of the dissection cephalad 
and laterally toward the wall of the gall- 
bladder to expose the cystic artery, which 
is dissected free a sufficient distance to 
permit a silk ligature to be passed about 
it and set by one knot, preferably just 



Fig II 15 Incision of the peritoneum 
parallel to the common duct m the appa fC 
area of its junction with the cylic duct. 


T.g 11 16 The cjstic duct is identified*^ 
dissected sufficiently to enable one to * 
strate its junction with the common due ^ 
incision is extended cephalad and latera y 
ward the wall of the gallbladder to expo 
cjstic artery This is dissected free a su *V sf j 
d stance to permit a silk 1 gature to be 
about it and set by one knot preferably J 
before it branches within the wall of the g 
bladder 


Fig II 17 The peritoneum over the g ^ 
bladder is incised 1 cm from its junction"' 
the 1 ter and the gallbladder is dissected r° ^ 
its liter lied from the fundus toward the Q* 
duct Vs the ampulla of the gallbladder 11 a F 
proached the branches of the cjstic artery 
they enter the wall of the gallbladder 
diwded and the cjstic artery is pertnanco J 
secured 




Fig 11 18 Following dissection of the gall 
bladder from its bed in the liver, the junc- 
tion oi the cystic duct with the common duct 
is identified Thereafter the cystic duct is 
divided 5 mm from its true junction with 
the common duct It is secured with a ligature 
of No 00 plain catgut and a transfixing suture 
of silk 


Fig 11 19 With adequate exposure the gall 
bladder and the subhepatic portal biliary area 
can be well visualized Tension upon the gall 
bladder from above and traction upon the 
peritoneum from below facilitate identifica 
lion of the cystic and common duct An in 
cision as indicated in the peritoneum marks 
the beginning of the dissection of the cystic 
duct, the cystic artery, and the common duct 


Fig 11 20 The ampulla of the gallbladder 
often tends to obscure the relationships of 
these important structures In such instances 
a clamp may be used to retract it The cystic 
duct is dissected from the gallbladder down 
to its true junction with the common ducL 
This is left intact and then the cystic artery is 
dissected from its entrance into the gall 
bladder wall toward its origin from the right 
hepatic a sufficient distance to permit its be 
mg clamped and ligated first with a simple 
ligature and secondly with transfixing suture 
U » then divided 
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Fig II 21 After the c>stic artery has been 
divided and secured with ligatures the am 
pulla of the gallbladder is further dissected 
from the peritoneum posteriorly This en 
ables one to \1sual17e more easily the cystic 
duct in its entirety from the gallbladder to its 
true junction with the common duct A clamp 
is placed on the cystic duct 5 mm from the 
common duct a ligature of No 2-0 plain 
catgut is placed midway between these, a fine 
silk, transfixing suture is placed just proximal 
to the clamp and secured, and the cystic ducr 


Fig 11 22 The gallbladder is then dissected 
from its bed in the liver, beginning at th e 
ampulla and proceeding toward the fundus. 
Care is to be exercised not to denude or lacer 
ate the h\cr In chronic cholecystitis scar tis- 
sue may render dissection difficult It is bettef 
to open into the gallbladder than to cut 
into the liver under such circumstances There 
arc many minute bile ducts within the l» fr 
near the gallbladder bed Injury to these re- 
sults in escape of bile in the subhepatic area 
in the postoperative period 
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before it branches within the wall of the 
gallbladder 

d Incision of the peritoneum over the 
gallbladder 1 cm from its junction with 
the liver, and dissection of the gallblad 
der from its liver bed from the fundus 
toward the cy stic duct 

e. As the ampulla of the gallbladder is 
approached division of the branches of 
the cystic artery as they enter the wall 
of the gallbladder and permanent fixation 
of the cystic artery 

f Then dissection of the cystic duct 
down to its true junction with the com 
mon duct and division 05 cm from it 
and secured by ligature and/or transfix 
mg suture If it is ligated flush with the 
wall of the common duct when it is in 
durated as is frequently seen associated 
with an inflammatory process then it 
may be sheared off The result is a defect 
that allows the escape of bile or requires 
placing sutures m the wall which may 
diminish the lumen of the common duct 
DISSECTION FROM THE CYSTIC DUCT 
toward the fundus In performing 
chofecysttctomy by dissection {torn the 
cystic duct toward the fundus the follow 
mg steps arc recommended 

a Incision of the peritoneum parallel 
to the common duct in the apparent area 
of its junction with the cystic duct 

b Identification and dissection of the 
cystic duct down to its true junction with 
the common duct 

c Dissection of the cystic artery from 
its entrance into the wall of the gall 
bladder to its origin from the right 
hepatic artery It >s then divided 
d The cystic duct >s then divided 
e Dissection of the gallbladder from its 
bed without injury to the liver 
reperitonealizatiov Following a 
cholecystectomy repen totalization of 
the gallbladder bed may or may not be 
done If the gallbladder has been removed 
with care without denuding or mjunng 
the lv»er, approximation of the pcntoncal 
cuff is not necessary If there arc any raw 
surfaces of liver or any injury repen 
toncalizaUon is indicated 

DRAINAGE OF T1IE OPERATIVE AREA 


Drainage of the operative area should be 
done without exception after removal of 
the gallbladder This is readily accom 
plished by placing one or two drams of 
cigarette type to within 3 cm of the 
cystic duct and allowing the dram to 
emerge along the gallbladder bed and 
through a stab wound below or lateral to 
the abdominal incision These may be 
removed after 48 hours if there has been 
no dramage 

Cholecystectomy with Choledocbotoiny 
See Figures 1 1 25 through 1 1 33 



Fig 11 25 Acute obstructive cholccjsutis 
A calculus lodged n the ampulla occludes b lc 
flow It also results in reaction of the adja 
cent wall to mpair the blood supply through 

the cyst c artery 
Cholecy stost omy 

Cholecystostomy may be done under 
local anesthesia with little disturbance to 
the patient A vet weal mcssvon vs made 
over the fundus of the palpable gall 
bladder and parallel to the rectus muscle 
The muscle fibers are separated by sharp 
and blunt dissection The peritoneum is 


Fig 11-28 


Fig 11-29 
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Fig 11 32 


Fig II 33 


F'g 1130 The cj stic artery s identified and d ssected from its entrance into the gall 
bladder wall to its ongin from the right hepatic artery It is then temporarily I gated by set 
t ng one knot n the s 1L 1 gature 

F»g 1131 The peritoneum over the gallbladder is incised 1 cm from its junct on with 
the liver and the gallbladder is dissected from its liver bed from the fundus toward the 
cystic duct 

Fig 1132 \s the ampulla of the gallbladder is approached, the branches of the cyst c 
artery as they enter the wall of the gallbladder are divided and the cystic artery is pernia 
nently secured by l gature and transfixing suture 

F>g 11 33 The cystic duct is d ssected down to its true junction with the common duct 
It is secured with ligature of No 00 plain catgut 3 mm from us junction Just proximal to 
th s is placed a transfixing suture of fine silk and the cystic duct djv ded perm tting the re- 
moval of the gallbladder 
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Fig 1 1 34 Vertical incision is made 6 cm in length ex 
tending from just below the costal margin over the mid 
portion of the right rectus muscle 

Fig II 35 A purse string suture is placed in the fundus 
of the gallbladder and a small incision is made 

Fig II 36 The fluid contents of the gallbladder are evacu 
ated by a trocar attached to suction 

Fig 11 37 The incision in the fundus is enlarged and a 
pituitary spoon is employed to explore the ampullar) pot 
tion of the gallbladder and to dislodge any impacted cal 
careous material 



F,r 11 35 tl 36 Fig II 37 



Fig II 34 


incised the extent of the wound A small 
incision is made in the wall of the gall 
bladder and its fluid contents arc evacu 
ated through a trocar The trocar is then 
removed and the incision inc cased to 
pernut the removal of an> calculi within 
the gallbladder Calculi may lx. lodged tn 
the ampulljry portion A malleable pitui 
tnry spoon is a very satisfactory instru 
mem for evacuating them Thereafter a 
No 16 catheter is placed in the gall 
bladder and a purse stnng suture used to 
snug the wall about it 1 he balloon is dxs 
tended with 2 to I cc of saline 

Hie jicritoaeum and jxwtcnor rectus 
fascia arc then sutured to the fundus of 
the gallbladder with i mattress sutures of 
silk Flic jjcntcmcum and ]x>stcrior fascia 
arc then approximate with interrupted 
suture*. Ilic anterior rectus fascia is ap 


proMinatcd in a similar manner No 
sutures or subcutaneous sutures are used 
Interrupted sutures are employed to 3p 
proximate the skin 

POSTOPERATIVE MANAGEMENT 

At the conclusion of the surgical pro 
cedure the tracheobronchial tree should 
be aspirated adequately through the rn 
dotrachcal tube As the patient recovers 
from the anesthesia his gag reflex is 
pressed and he may aspirate excessive 
secretions or regurgitated stomach con 
tents It is essential that the posterior 
nasopharynx be repeatedly aspirated 
"ith a catheter dunn„ this period I| 
atelectasis occurs and cannot lie cleared 
by chest pounding and tracheal aspira 
bon, bronchi scopy must be performed u 1 


Tig 1 1 38 


Fig 11 39 


Fig 1 1 40 


frig 11 38 Calculus brought through enlarged incision in 
fundus 

Tig 11 39 A No 16 Foley catheter with a 5 cc balloon is 
inserted and the purse string suture snugs the wall about it 

Fig 11 40 Four mattress sutures secure the fundus of 
the gallbladder to the peritoneum and posterior rectus fascia 

Fig II 41 The wound is closed in layers with interrupted 
sutures The catheter emerges in the mid portion 


order to remote the plugs of mucus The dominal operation there is ileus of \ary 
patient should be turned frequently and ing degree dependent of course upon the 
encouraged to cough and to breathe nature of the process and the disturbance 
deeply as soon as he is fully conscious to which the intestines have been sub 
Pulmonary congestion owing to excessive jected The continuous evacuation of 
fluid and salt intake may contribute to stomach contents including air diminishes 
atelectasis and pneumonitis Narcotics are distention 

to be used cautiously and in small There are two methods of gastric de 
amounts m order to avoid oversedation compression commonly used The first 
and depression of the cough reflex Small and by far the most frequently used is 
doses of barbiturates may be used for the indwelling nasal gastric tube While 
restlessness m place, the mtragastnc tube should be 

The maintenance of an empty stomach under constant suction and irrigated with 
by means of continuous aspiration does small quantities of saline at regular in 
much to keep the patient comfortable tervals in order to maintain patency of 
following operation It prevents vomiting the lumen This tube should be removed 
and thereby reduces the hazard of aspira as soon as possible, for its presence limits 
tion It also avoids the increased stress coughing and increases the possibility of 
and strain that vomiting places upon the atelectasis and pneumonia as well as 
abdominal wound Following an ab ulceration of the esophagus It is highly 



Fig 11 41 
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desirable to commence oral feedings as 
soon as practicable Abdominal distention 
should be treated if it develops 
The other method is the direct gas 
trostomy through the abdominal wall 
For the aged, the debilitated, and those 
with chronic pulmonary infection this is 
to be preferred It can readily be estab 
lished at the completion of the cholecys 
trostomy through the abdominal wall 



F‘g II 42 Foley catheter type of gas 
trostomy for maintenance of gastric decom 
pressmn Schematic insert indicates site of 
gastrostomy in distal third of stomach 

placed through a stab wound in the ab 
dominal wall into the stomach The tube 
is introduced through a 1 cm incision m 
the anterior wall of the stomach 6 cm 
lrom the greater curvature The balloon 
is then distended with la cc of saline and 
tie stomach wall snugged up about it 
„ a P, urse * tnn S ^turc The stomach 
''all is then secured to the peritoneum 
and posterior rectus fascia with 3 silk 
mattress sutures Gravity drainage or low 
pressure negative pressure keeps the 
tomad! empty The tube can be clamped 
hen *l,e patent able take flutd Jnd 
ft, u,omh „ renoved on 

r ! v f ‘ a ‘ ° r Mxth d *r Occasionally tbctc 
£*5 T' S’"™ contents 

UttouEh the „te for 12 to 21 hour. Pa. 
tent, rauth prefer tin. to the mdt, tiling 
ua*al gastric tube 6 

Fluid and electrolyte balance must be 
maintained Uhen flmds are admin,,. 


tered parenterally, an infusion of 900 or 
1000 cc of 5 per cent glucose m distilled 
water with added vitamins is given twice 
daily as long as the urinary output » 
adequate Volume for volume replace 
ment of fluid lost by drainage from the 
mtragastric tube or from any tube P^ 2C f~ 
in the biliary tract is accomplished b) 
adding physiologic salt solution to e 
daily infusion while the patient is main 
tamed on parenteral feedings Potassium 
loss is replaced by the addition of ap- 
propriate amounts of potassium chlon c 
to the infusion, as long as there is an 
adequate urinary output If drainag* 
from the tubes is marked, the electro ) 
content of the fluids lost in this man 0 
should be determined, so that repace 
ment can be accurate ^ 

Ambulation is begun on the day 
operation unless there is cardiac fail ^ 
coronary occlusion, pneumonia, J* 
tonitis, or phlebothrombosis . 

b illation, to us, means that the P a V. 
should be up and walking about It 
not mean sitting in a chair 

While in bed, the lower evtrernm 
should be exercised Care must be 
to avoid compression of the veins 10 
popliteal spaces and groin The 
should be examined for evidences of p ^ 
othrombosis at least twice a day ^ 
this occurs anticoagulants may 
stitutcd unless there is some contr 
dication 

If infection occurs, sensitivity stu ^ 
on the offending organisms are °‘ ,ea 
value in selecting the most effective 
microbial agent or agents and 
should be used in adequate a,noU n j v 

Antibiotic therapy is recommended o 

when indicated 

COMPLICATIONS 

nod 

In the immediate postoperative I* 
patients who have had operation! j 
tlic biliary tract should be carefully ^ 
served for certain complications 
may develop An awareness that 
mav occur should cncourn,e the surg 
to exercise rncasuies to prevent 
both m the preopera live and postope 
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* tive period as well as during the actual 
j performance of the operation Although 
^ the incidence of complications is low the 
i following are the most frequently en 

countered 

* 1 Wound infection 

2 Subhepatic accumulation 
k 3 Subdiaphragmatic abscess 

•1 Cholangitis 
i 5 Pancreatitis 

* 6 Common duct obstruction owing to 
t calculi 

* Proper preoperative evaluation and metic- 
1 ulous operative technique should further 

reduce the incidence of complications 

Wound Infection 

With rare exception the abdominal 
wound following operations upon the 
I biliary tract becomes progressively less 
j painful If a patient has increasing dis 
comfort in the wound, particularly after 
the second postoperative day, or if there 
is local redness and tenderness, it is most 
likely that a wound infection has de 
v eloped If the patient has not been on 
antibiotic therapy it should be instituted 
The infection will then sometimes recede 
More frequently the establishment of 
drainage of a collection of purulent ma 
tenal will be required If the patient has 
been on antibiotic therapy the wound 
should be explored immediately and the 
material cultured, the sensitivity of the 
orgaww.m& determined, and the suitable 
chemotherapeutic agent given One of 
the organisms most frequently identified 
is a staphylococcus that is penicillin re 
sistant 

Subhepatic Accumulation of Material 
from the Operative Area 

As a result of division of small blood 
vessels, biliary ducts, and lymphatics that 
are not evident during operation so that 
they arc not ligated by ligature, there ac 
cumulates m the biliary fossae varying 
amounts of fluid If the quantity is not 
great, it is readily absorbed by the pen 
toneutn Escape for the residual is pro 
sided for by placing drains as described 


elsewhere Lymph, blood, and bile make 
an excellent medium for bacterial growth 
If virulent organisms are present an ex 
tending infection or an abscess may re 
suit If no drains are employed, or if they 
are remov ed too early even small amounts 
of material may be the cause of infection 
in the subhepatic area and produce severe 
symptoms The complaint on the second 
to tenth day of deep seated pain in the 
right upper quadrant that is mcreased 
on moving about associated with an 
elevation of temperature and Ieucocytosis 
always merits investigation with such an 
explanation m mind If under chemo 
therapy the process does not subside or if 
there is no spontaneous drainage through 
the drainage site then reoperation to 
establish adequate drainage is indicated 

Subdiaphragmatic Abscess 

A subhepatic accumulation that pro 
gresses may extend to cause a sub 
diaphragmatic abscess or a peritonitis 
beyond the operative area The signs of 
a subdiaphragmatic abscess following 
biliary tract operations in addition to 
those of a subhepatic accumulation in 
elude pain referred to the right shoulder 
and back an elevated and fixed right 
diaphragm, with questionable involve 
ment of the right lower lobe of the lung 
Usually there is a high Ieucocytosis as 
well as systemic manifestations of a 
severe infection Surgical drainage is in 
dveated vl chemotherapy does not result 
in subsidence 

Cholangitis 

Some patients with an acute chole- 
cystitis may have a slight icterus that 
is the result of a cholangitis unassociatcd 
with common duct obstruction Follow 
ing operation there may be an increase 
in the cholangitis Patients who have 
some degree of common duct obstruction 
following cholecystectomy and common 
duct exploration may occasionally de- 
velop cholangitis with jaundice, tempera 
ture elevation, and a Ieucocytosis 
Although it is rare, such cholangitis may 
come to be suppurative with increase in 
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symptoms and diminishing liver function 
to terminate fatally Specific chemo 
therapy and supportive measures are fol 
lowed by complete recovery in most 
instances 

Pancreatitis 

Severe mid epigastric pain that tends 
to radiate to the left within 24 hours 
of operation upon the biliary tract may 
be due to acute pancreatitis or an exacer 
bation of chrome pancreatitis Evidence 
of pancreatitis at the time of the opera 
tion or a history of previous attacks 
should alert one to suspect it Marked 
elevation of the scrum amylase confirms 
the diagnosis If only a cholecystectomy 
has been done and the symptoms rapidly 
progress decompression of the common 
duct may be indicated For most patients 
subsidence of symptoms will follow com 
plctc restriction of intake by mouth 
constant gastric decompression, antibiotic 
therapy, and anticholinergic agents such 
as mcthanthcline bromide (Banthine) 

Common Duct Obstruction Caused 
by Calculi 

An individual may have cholelithiasis 
and cholcdocholithiasis and yet never 
have been jaundiced nor had any specific 
evidence of common duct stones Stones 
may elude detection at operation, how 
ever, when the gallbladder is removed 
the silent calculi within the common 
duct may cause obstruction and the 
symptoms of pain, jaundice and teni 
perature elevation If jaundice subsides, 
the presence or absence of calculi can be 
determined by intravenous cholangiog 
raphy They should lie removed when 
the surgeon believes die patient can best 
tolerate a second operation 


conditions within the biliary tract and 
In er or be due to derangements of organs 
and structures anatomically intimately as- 
sociated with them Perhaps the majontv 
of patients will have their cause of pain 
located in the former All merit a careful 
check into their medical history, a rc 
affirmation of the sequence of events and 
the findings at operation Determination 
of the presence or absence of infection 
or obstruction within the biliary tract u 
essential Intravenous cholangiographv 
properly performed and supplemented by 
tomography is a comparatively recent 
development that has great promise In 
general it may be said that the results 
following cholecystectomy are excellent 
because almost 90 per cent of paUcnts so 
treated become free of symptoms an 
seemingly have had their disease mt a 
rupted The approximate 10 per cen 
of patients who do not become symptom 
free or have a recurrence certainly me n 
careful consideration 

In the approach to this problem one 
may separate these cases mto two groups 
first, those whose pam arises from t e 
biliary tract, and second, those "j 10 * 
pam is due to conditions unrelated t° 
the biliary tract . 

The most frequent causes of pam W a 
arc to be found withm the biliary trac 


1 Common duct stone 

2 Cystic duct remnant, usually f ° n 
taming calculi 

3 incomplete cholecystectomy 

4 Pancreatitis (chionic or recurrent! 

of such a nature that is associate 
with a mechanism that 
regurgitation of bile up into tn 
pancreatic ductal system .. 

5 Postoperative neuromas (pcnduct3 ) 


ItKSlSlhNCh OR UECLRIUNCfc 
OF SY MITOMS EOI I OU INC 
CHOI I CYSTECTOMY 


Pam in the right upper quadrant fol 
lowing cholecystectomy may be caused by 


Conunon Duct Stone 

Common duct calculi arc one of d* 
most frequent causes of pain to be foun 
within the biliary tract following cJm f 
cystectomy Their removal provide a 
dramatic relief They arc not diagno 
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as promptly as they should be, in part 
probably because they may produce pain 
without jaundice Calculi may be present 
in the common duct at the time of chole- 
cystectomy and escape the surgeon’s de 
tection either because the duct was not 
explored or because even on exploration 
they were too elusive When the indica 
tions for choledochotomy are present this 
procedure should be done The common 
duct can be examined by cholangiography 
before the drainage tube is removed 
Stones overlooked at operation may thus 
be demonstrated Pam occurring within 
days or weeks after cholecystectomy with 
or without exploration of the common 
duct should be considered as possibly due 
to calculi 

Common duct calculi with rare ex- 
ception occur in association with chole- 
lithiasis Common duct calculi may be 
present and cause no symptoms Patients 
arc to be observed with symptoms of 
biliary tract disease and no evidence of 
common duct obstruction who, following 
cholecystectomy for cholecystitis with 
cholelithiasis, have had very shortly a 
new type of pain in the upper abdomen 
and right upper quadrant, often radiat 
mg to the back and left shoulder and 
followed by jaundice Reoperation with 
exploration of the common duct and re 
moval of calculi has been followed by 
relief It is our opinion that chole 
cysctectomy m some instances where 
choledocholithiasis is present leads to in- 
traductal changes in pressure with the re- 
sult that the calculi cause obstruction 
and symptoms 

Cystic Duct Remnant, Usually 
Containing Calculi, or Incomplete 
Cholecy stectomy 

An incomplete or inadequate operation 
for a condition within the biliary tract 
may be followed by pain in the right 
upper quadrant Patients are seen who 
give a history that they have had a 
cholecystectomy performed but who on 
examination and operation are demon 
stmted to have had only a cholccystostomy 


or partial cholecystectomy At the pri- 
mary procedure a stone or stones may 
have been removed If stones are left 
behind they may have a persistence of 
pain in the right upper quadrant On 
the other hand, they may have all stones 
removed and be symptom free for a 
period and then have a recurrence with 
the formation of more stones A gall 
bladder, or any part of it, that remains 
after removal of stones is more than 
likely to be the site of new stone forma 
tion within two or three years 

The leaving behind of a cystic duct 
remnant in a somewhat similar manner 
may be the cause of pain following 
cholecystectomy In a cystic duct rem 
nant even small stones may be prevented 
from passing into the common duct be- 
cause of the scarring and inflammation 
These may give rise to symptoms similar 
to those caused by stones in the gall 
bladder immediately after the primary 
operation Sometimes these small calculi 
may immediately cause no pain How- 
ever, if with the lapse of time there is an 
increase in the size of the calculi or if 
there is superimposed an inflammatory 
reaction, the patient usually experiences 
pain and increasing discomfort 

So far as errors in diagnosis are con 
cerned it may be said that acute chole 
cystitis may be confused with acute 
pancreatitis but that relapsing pancre 
atitis and recurrent chronic pancreatitis 
are not commonly mistaken for chronic 
biliary tract disease They may and do 
occasionally occur together but a careful 
history and examination that includes 
cholecy stograms and serum amylase de- 
terminations usually differentiate the 
two 

Intravenous cholangiography is perhaps 
one of the most rewarding procedures yet 
developed in evaluating patients who 
have persistence or recurrence of pain or 
other symptoms following cholccystec 
toiny and/or common duct exploration 
In 1955 McClcnahan el al reported on 
a study made at The New York Hospital 
-Cornell Medical Center in which 121 
patients with pain and indigestion per- 
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ststing after cholecystectomy were ex 
amined by intravenous cholangiography 
Common bile duct abnormalities were 
demonstrated in 33 per cent These in 
eluded cystic duct remnants (16 5 per 
cent), calculi (9 1 per cent), stricture, 
narrowing or distortion (74 per cent) 
As controls 46 patients who had had 
cholecystectomy with complete relief of 
symptoms were examined and 16 or 34 8 
per cent had abnormalities These in 
eluded cystic duct remnants 28 3 per 
cent calculi 4 3 per cent, and narrowing 
owing to stricture or distortion 2 2 per 
cent The findings in the control group 
quite properly call attention to the obscr 
vation that the mere presence of these 


Pancreatitis Associated with Obstruction 
to the Free Flow of Bile into Duodenum 

Chronic recurrent pancreatitis may be 
a cause of pain following cholecjstec 
tomy It may have been the cause of the 
pain for which the gallbladder was re 
moved Our knowledge of the etiology 
and treatment of chronic recurrent pm 
creatitis is limited indeed It is estimated 
that in 50 per cent of patients with pan 
creatitis there is readily demonstrated 
biliary tract disease Many but not all 
such patients are improved following the 
indicated surgical treatment of the biliary 
tract disease In the other 50 per cent of 
patients with pancreatitis there arc n° 


Table 11 2 Lesions of i 

niE Major Biuary Ducts 


Patients itith 
symptoms 

Asymplomat C 
control patients 

Number of patients 

Ducts visualized 

Total duct abnormalities 

Cystic duct remnants 

Strictures & adhesions 

Calculi 

121 

105 (87 0%) 

40 (33 0%) 

20 (16 5%) 

9 ( 7 4%) 

11 ( 9 1 %) 

46 

44 (95 6%) 

16 (34 8%) 

13 (28 3%) 
1(2 2%) 

2 ( 4 3%) 


abnormalities does not prove that the 
patients complaints arc caused by them 
In this respect they resemble gallstones 
which may be innocent but usually 
ire not 7 

A senes of seventy two patients have 
been operated upon who had intravenous 
cholangiograms with adequate visuahza 
lion of the common duct Forty six of 
these were considered normal by the 
radiologist, at operation forty one were 
normal two were dilated without stones 
being found on exploration, and three 
did contain stones. Of the remaining 
went) six patients whose, common ducts 
"lie con.idimi abnormal on miraienoui 
cholanj,iotrraph> b, ,bi rad, olog.it 
operation ttacalrd tw.my ,„d 
duct calculi, two were d.latrd without 
o.dcnt lauie one had a palm, „„„ 
duct ten, nan, w„h a „„al| pcridnctal 
almeir two wcic normal a„ d 
biliary enu nc fistula 


calculi in the biliary tract but many have 
associated partial obstruction in the k>" rr 
portion of the common duct and its J un< \ 
lion with the duodenum Spasm a n 
fibrosis of the sphincter of Oddi con 
genital saccular dilatations of the duet 
near the papilla of Vatcr, stcnosing fibro- 
sis of the duct, and neoplasm arising 
from these structures have been found m 
association with pancreatitis 
The reported experience of severa 
American surgeons indicates that the 
surgical treatment of pancreatitis h* 
hcved to be the cause of pam following 
cholecystectomy results in varying degree* 
of relief Doubilct and Mulholland have 
nported excellent results by spliinctciot 
om y for this group Waltman Walter* 
has demonstrated that choledochoduo- 
denostomy for these patients may ** 
preferable to sphincterotomy Cattell and 
Colcock obtained complete relief m SO 
|*.r cent of forts nine patients with fb f °* 
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sis of the sphincter of Oddi or papilla of 
Vater by forceful dilatation of the sphmc 
ter and the insertion of a T tube in 
thirty five, twelve in addition had sphinc 
terotomy with a short T tube being used 
in two of these, and one patient had a 
choledochoduodenostomy Saccular dila 
tations of the lower common duct believed 
to be congenital in origin have been 
found to be the cause of postcholecystcc 
tomy complaints by Cole and Grove 
From our experience we have come to 
the conclusion that those patients who 
have chronic recurrent pancreatitis with 
or without associated changes that pro 
duce obstruction to the flow of bile into 
the duodenum are d fficult and their 
course is unpredictable regardless of the 
treatment awarded them Some improve 
and become free of symptoms with no 
treatment Some improve following any 
one of several surgical procedures mclud 
mg sphincterotomy cholcdochoduodenos 
tomy and simple common duct 
decompression by a T tube In still 
others the symptoms of pancreatitis have 
persisted in spite of these and additional 
procedures including splanchmcectomy 
partial pancreatectomy and pancreatico 
jej unostomy 

Postoperative Neuromas (Periductal) 

Womack and Crider observed scar tis 
sue around nerve trunks at the site of 
division of the cystic duct in patients 
complaining of right upper quadrant 
pam They report complete relief of pain 
and other symptoms following removal of 
such scar tissue with nerve components 
Removal of this tissue is accomplished 
by carefully stripping it from the cystic 
duct remnant and adjacent common duct- 
This expenence led them to suggest the 
separation and reflection of nerve ele 
ments from the cystic duct before dtvid 
mg it at the primary operation so that 
they would not be incorporated in the 
suture used to occlude it They demon 
strated fibrous tissue in regenerating 
nerves around the remnants of the evsue 
duct idenucal with that seen in amputa 


tion neuroma They are of the opinion 
that in patients with a large cystic duct 
remnant the symptoms are not due to 
the cystic duct remnant per se but to the 
inclusion in the scarred wall of the duct 
bundles of nerve fibers Although we have 
searched for these neuroma we have not 
had much success in demonstrating them 
Furthermore in those patients with cystic 
duct remnant and symptoms we have 
consistently found changes of an inflam 
matory nature m the wall Nerve elements 
are present but little to suggest neuroma 
formation 

Initially Incorrect Diagnoses 

Because of the prevalence of gall 
bladder disease there is a tendency to 
conclude that pain in the right upper 
quadrant in association with gallstones 
demonstrated by cholecystography or 
failure to visualize the gallbladder is due 
to biliary tract disease A lack of critical 
evaluation of the history and other data 
pertinent to each individual patient 
coupled with the unusually satisfactory 
results of surgical therapy influence one 
hastily and incorrectly to make a diagno 
sis for which surgery is undertaken 
Cholecystitis and cholelithiasis may be 
present and cause no symptoms The 
modern concept is that these are a haz 
ardous possession and cholecystectomy 
should be done unless there is some con 
traindication And so whereas cholecyst 
cctomy done under such circumstances 
may be beneficial to the patient it is not 
justified if the symptoms for which it was 
done were due to something else Ccr 
tainly the patient is entitled to relief of 
the symptoms for which he presents h m 
self for treatment 

It is well to review the operative note 
and the description of the specimen re 
moved in all patients who have a persist 
ence or recurrence of symptoms following 
cholecystectomy Patients who have had 
a gallbladder removed that was not 
acutely inflamed and did not contain 
stones should be carefully rc evaluated 

The more common conditions that arc 
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extrinsic to the biliary tract and are the 
cause of pain in the right upper quad- 
rant following cholecystectomy are 

1 Peptic ulcer 

2 Recurrent acute appendicitis 

3 Diaphragmatic hernia (hiatal) 

4 Lesions of the nght kidney (less 
frequently to be encountered but to 
be kept in mind) 

5 Coronary heart disease 

6 Disease of the large bowel, includ 
mg carcinoma and diverticulitis 

7 Conditions of the vertebra and 
spinal cord 

8 Tumors arising from the right 
adrenal gland 

9 Carcinoma of the pancreas and 
ampulla of Vater 

All these may be misdiagnosed as gall 
bladder disease Furthermore, these con 
ditions may and frequently do occur m 
association with gallstones and therefore 
may be incorrectly diagnosed The elicit 
mg of a careful history would stem in 
retrospect to be the single most important 
part in evaluation of the patient It is 
rare that any of these conditions mimic 
completely the symptoms and sequence 
of events seen in biliary tract disease An 
accurate and complete history m all 
these will provide the lead that should 
enable one to make the correct diagnosis 
so lar as symptoms arc concerned 

Peptic ulcer, for example, is more fre 
qucntly encountered in young men than 
young women The pain to which it gives 
nsc is commonly allayed by taking food, 
in contradistinction to biliary tract dis 
rase where food seems to add to a pa 
tient s distress 1 

Recurrent acute appendicitis particu 
lady where the appendix is retrocecal 
and held ugh, as m incomplete rotation 
may be the most readily overlooked in 
the presence of gallstone* For tins reason 
alone visualization of the appendix, even 
>f the surgeon docs not elect to remove it 
at the time iholccystectoim is done, is 
a sound practice ’ 

lllAtAl litrn.A „ rjl< . , j 

'"•l""" 1 ' ™ •!« A gl J Simple 

b > ">«* H A--,* rf L 


symptoms it may produce will lead to 
\ ray examination that may confirm it 
Lesions of the right kidney are dis- 
cernible if history, physical examination, 
and urine examination are evaluated m 
light of their possible existence 

Coronary heart disease, usually increas 
mg in incidence after age 50 but to be 
seen even in youth, is accompanied b> 
signs and symptoms that are rarely 
parallel to those caused by gallstones The 
older the patient the more attention one 
should direct to the possibility of cardiac 
disease, particularly in the presence of 
hypertension 

Lesions of the large bowel that cause 
some degree of obstruction may gne nsC 
to complaints that arc similar to the in 
digestion associated with biliary tract 
disease Abdominal distention is not a 
common accompaniment of chronic 
biliary tract disease Acute cholecystitis 
and a carcinoma of the hcpatico flexure 
may be difficult to differentiate on ph> ? 
ical examination but with x ray cxamina 
tion (banum enema) evidence in fa'J> r 
of one or the other is easily obtained 
The pain of carcinoma of the body and 
tr.il „r choic 


tail of the pancreas has led to ».*■ — 
cy stcctomy, as his been reported by nianv 
authors on this subject Sometimes it 15 
not recognized at operation cither be 
cause it is not looked for or because the 
examination is not thorough 

Conditions of the spine and lesions of 
the spinal cord that cause pressure upon 
the ten to twelve thoracic nerves nW) 
likewise lead one into a false path Here 
again the history is seldom ever coin 
patiblc with conditions arising within the 
biliary tract Most of these can be 
demonstrated by a complete physical cx 
ami nation 

Tumors arising from the right adrenal 
feland may produce symptoms that be 
cause of location in the right upper quad 
rant are attnbutrd to stones in *bc 
gallbladder M t have seen time patients 
with a phcochromoiytoina on the rn.bt 
who wtrt rt glided as suffering primarily 
from cholehdu ists Me arc aware 
several other instances in the recent ex 
prxicnce of other surgeons Differential 
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diagnosis, if the possibility is kept in 
mind, is not difficult Other tumors in- 
cluding those that are malignant do arise 
from the adrenal gland and can be 
diagnosed by a variety of measures 

CARCINOMA 

Carcinoma of the gallbladder is not 
commonly diagnosed before operation or 
post mortem examination It is estimated 
that 10 per cent of persons -with gall 
bladder disease 65 years of age and older 
have carcinoma of the extrahepatic 
biliary tract, 60 to 70 per cent ol these 
tumors are found in the gallbladder The 
symptoms recorded m the histones of 
patients proved to have carcinoma of the 
gallbladder are indistinguishable from pa 
tients with nonmalignant disease of the 
biliary tract, with rare exception Phys 
ical findings are also similar save for 
those (about 15 per cent) who have ex- 
tensive liver metastasis Gallstones are 
present in carcinoma of the gallbladder 
in over 90 per cent of instances in our 
experience We have also observed that 
the incidence of carcinoma of the gall 
bladder in patients under 50 years of 
age upon whom we have operated for 
presumed nonmalignant disease has been 
less than 1 per cent, for those 65 to 74 
years, 8 9 per cent, and among those 75 
and over 12 8 per cent These figures 
provide justification for elective chole 
cystectomy for both symptomatic and 
asymptomatic calcareous gallbladder dis- 
ease in an attempt to reduce the inci- 
dence of cancer of this organ At present 
carcinoma of the gallbladder accounts 
for slightly less than 5 per cent of all 
carcinomas 

Difficulty of Preoperative Diagnosis 

Most patients with carcinoma of the 
gallbladder have a long clinical history 
of biliary tract disease, many with x-ray 
evidence of calculi It is a disturbing 
fact that symptoms are lacking that en- 
ables us to distinguish between berugn 
and malignant disease of the gallbladder 
unless the signs of metastatic or terminal 


disease are present Persistent severe pam 
in the right upper quadrant, weight loss, 
and jaundice superimposed upon a long 
history of biliary tract disease have been, 
in our experience, the most frequent 
symptoms associated with carcinoma of 
the gallbladder When these are present 
there is usually massive spread of the 
tumor into the adjacent liver, regional 
lymph nodes, and peritoneal cavity, and 
surgical excision is impossible The 
majority of these tumors that have been 
attacked surgically have been encountered 
unexpectedly at operation for presumed 
benign biliary tract disease For this 
reason careful examination of a gall- 
bladder as soon as it is removed is a 
sound practice 

In our experience with eighty eight 
patients with carcinoma of the gall 
bladder encountered over a 25 year 
period vve have been impressed with our 
inability to establish the correct clinical 
diagnosis before operation or postmortem 

Table 11 3 Carcinoma or the Gallbladder 


Total number of patients studied 88 

Sex 

Male 23 

Female 65 

Age 

Less than 50 yrs 

50-64 yrs 43 

65 yrs or more 38 

Average age 62 8 yrs 

Average durauon of biliary tract 

symptomatology 9 6 yrs 


Seventy eight of the cancers were con 
firmed by operation and biopsy, the 
others were proved by autopsy Seventy- 
five per cent of these patients had a 
history typical of chronic gallbladder dis- 
ease of more than one year’s duration 
There is no symptom that distinguishes 
these patients from those with benign 
gallbladder disease unless the signs of 
metastatic or terminal disease arc present 
This is emphasized by the fact that 
eighteen of eighty -eight patients entered 
with the findings of acute cholecystitis, 
mam with an accompanying history of 
longstanding chrome disease Twenty* 
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seven were operated upon with an un 
questioned clinical diagnosis of chronic 
cholecystitis, supported by roentgenologi 
cal evidence of chronic calcareous disease 
There was a significant weight loss in 
forty nine patients Gallbladder cancer 
appears to be correlated with old age 
and longstanding chronic gallbladder dis 
ease Although the age range was 37 to 
83 years, 43 2 per cent of the patients 
were more than 65 years of age Sex inci 
dence also tends to parallel that found in 
benign biliary tract disease in that 74 per 
cent of the patients were women 

Table 11-4 Symptoms Demonstrated 


1 Abdominal pain $8 

Rad ation to back 16 

2 Jaunt! ce 46 

3 M eight loss 53 

4 Nausea and/or vomiting 26 

5 Chills fever j 2 

6 Palpable mas* noted by patient 4 

7 Melcna gross j 

occult 22 


On physical examination the gall 
bladder or a right upper quadrant mass 
was palpable in forty five patients There 
was a varying degree of associated local 
tenderness in about a third of the pa 
ticnts Laboratory data included abnormal 
cholccy stograms in fifty three patients 
I here was no significant alteration m the 
liver funenon tests Operative procedures 
vs ere done on 78 cases 


Survival Data 

Tlie surreal follow up of these patients 
revealed that sixty six patients were dis 
charged from the hospital Of these 


twenty eight were alive at six months 
thirteen at one year, and seven at two 
years after surgery Only two patients 
lived five or more years One patient died 
from chronic pyelonephritis with uremia 
at another hospital seven and a half years 
after surgery, there was no autopsy She 
had had a laparotomy for intestinal ob 
struction five years after cholecystectomy 
and no recurrent tumor was found 

Surgical Procedures for Carcinoma of the 
Gallbladder 

The problem of discovering a small 
malignant lesion on routine chojecystec 
tomy is a real one It occurred on ten 
different occasions in this senes ol 
seventy eight patients The greatest dit 
ficulty was encountered in operations for 
acute cholecystitis An attitude of su* 
picion together with frequent frozen 
sections at operation will help When 
early lesions are encountered, radical 
cholecystectomy offers the optimum ap- 
proach 

RADICAL CHOLECV STECTOMV FOR GU» 
CINOSIA LIMITED TO THE GALLBLADDER* 

Radical cholecystectomy includes caci 
sion of 1 to 2 cm of the liver adjacent to 
the gallbladder The peritoneum is then 
dissected from over the hepatic ducts, the 
hepatic artery, the common duct and 
the associated portal vein down to the 
duodenum This is an established pro 
cedure for carcinoma of the gallbladder 
Postmflammatory attachment of oxuen 
turn which occurs frequently, should be 
included in the cn bloc resection This 
approach has been applicable in less tha n 
20 per cent of our cases md introduce* 
the problem of finding such carl) 
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lesions The symptoms of early car 
cinoma other than those of associated 
gallbladder disease, are nonexistent {75 
per cent of the patients in this senes had 
long standing symptoms) Wide excision 
of the adjacent liver bed is advisable 
particularly m small fundal and gall 
bladder wall lesions because such lesions 
have a tendency to early direct extension 
into the adjacent liver 

RESECTION OF RIOI1T LOBE OF THE 
LIVER and cholecystectomy for car 
CINOMA THAT HAS NOT SPREAD BEYOND 
THE ADJACENT HEPATIC AREA ReSCCtlOn 
of the right lobe of the liver together 
with the gallbladder and its associated 
lymphatics and the cystic duct consti 
tutes the most radical and thorough ap 
proach to such malignant tumors A 
sufficient number of right hepatic 
lobectomies have now been done to 
demonstrate the practicality of this pro 
cedurc The essential steps include the 
identification individual division, and 
securing of the follow ing 

1 The nght hepatic artery just distal 
to its origin 

2 The nght branch of the portal vein 

3 The nght hepatic veins 

4 The right hepatic duct 

o The cystic duct at its junction with 
the common duct 


If these are successfully accomplished 
lesser ducts and blood vessels may be 
secured after removal of the lobe Cau 
tion must be exercised not to encroach 
upon the mam trunk of the portal vein 
or the common or left hepatic artery 
Adequate exposure for this operation in 
most instances requires a combined 
thoracoabdominal approach It is a major 
undertaking and careful evaluation of 
candidates is essential The current mor 
tahty rate for the operation is estimated 
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to be about 30 per cent Life expectancy 
for carcinoma of the gallbladder is less 
than two years Only those patients who 
have no evidence of extension of the 
tumor beyond the area to be resected 
should be considered for operation 

The surgical treatment of carcinoma of 
the gallbladder is at present most dis 
couraging In the light of inadequate 
surgical procedures for the lesions as now 
commonly encountered it would appear 
that the best approach to the problem 
is to advocate cholecystectomy for all 
calcareous gallbladder disease m an efiort 
to reduce its incidence Failing in this 
and confronted with a malignant tumor 
without evidence of extension beyond the 
adjacent liver, nght lobectomy should 
be more frequently performed 
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CHAPTER 12 


SURGERY OF THE BILE 
DUCTS 

Waltman Walters 


INDICATIONS FOR 
EXPLORATION OF THE 
COMMON BILE DUCT 

The indications for surgical exploration 
of the common bile duct are enlargement 
of the common duct with or without as 
sociated jaundice, chills and fever, small 
stones m the gallbladder and cystic duct, 
and cholangiographic evidence of stones 
in the common bile duct 

Ductal Enlargement 

Enlargement of the common bile duct 
is a relative estimation of increase ui its 
size, for normally it may vary from 5 to 
8 mm in diameter Since the diameter of 
the common bile duct at necropsy in a 
large number of cases studied by Trom 
maid v> as found to range from 3 to 8 mm 
it has been presumed that the duct is 
smaller than in living patients In a study 
of 1,000 cases of disease of the biliary 
tract in which surgical exploration was 
earned out in the Massachusetts General 
Hospital, Bartlett and Waddell considered 
any duct vvidi an outside diameter of I 
cm. or more to be dilated. In my own ex- 
perience most common ducts that I have 
considered nonnal in size have been from 
about 5 to 7 mm in diameter I have, 
however, seen the diameter of the com- 


mon bile duct change dunng the course 
of an operation Such change probably 
was due to changes in mtraduodenal 
pressure produced by anesthetic gases 
administered with forced pressure 

Jaundice 

The presence of jaundice, particularly 
if there has been a history of pain asso- 
ciated with it, and if the common duct is 
enlarged, is an indication for opening and 
exploring the common duct to determine 
the cause of the obstruction and to re- 
move it In some cases of jaundice the 
common duct may not be en'arged and 
when there is a question of extrahepatic 
obstruction, it is advisable to open and ex 
plore the common, hepatic and ultra 
hepatic ducts with probe and scoops to 
exclude stones of malignant lesions The 
exploring instruments should be passed 
through the lower end of the bile ducts 
into the duodenum, and the duct should 
be palpated over the scoop to exclude 
stones, tumors, and ampullary lesions, for 
a probe or scoop may pass by a stone and 
through a malignant ampullary lesion 

Small Stones in the Gallbladder and 
Cystic Duct 

On occasions I have thought it ad- 
visable to open and explore a common 
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bile duct of normal size when the patient 
had small stones in the gallbladder, par- 
ticularly when some were in the cystic 
duct or when the patient gave a history 
of jaundice In all cases that I have en- 
anintcred, the common bile duct was en 
larged when common duct stones of more 


cases in which the gallbladder con tamed 
small stones, choledochostomy produced 
stones in only 1 6 per cent of the cases. In 
our experience at the Mayo Clinic ffl 
which, for one reason or another, the sur 
geon has earned out exploration of die 
common bile duct (in the past several 
years this has been in about 2a per cent 



1«K 12 1 i'robc and malleable coinmc 
duct scoops of different diameter*. (Fro, 
iim'JI’ J, ‘ U Wl * A U, Dneau 

ll I if .l c °" J ** Ill'll 

i'll , V, “ Co, 1310 

of Ihr fuUnhrj J 

l,u " 2 1 "<■■' picsent. In even 

t-zx m ninth [|,c common anti hrnalit 
.luc, a„ rxploicd ^ot.j„ (F, ? , 2 .|) 
> hoo d be pu.u-d ihroucb ihc loner end ol 
the duet into the duodenum und the duel 
thonhl bo ea.efullj pdpateel ,he 

in I, „„e that „ h.d no, leaned 
a unall .irate tn the a.tipullj , hc 

lw “" “f the duct (Fig 12-2) 

In Ha. tint *n <1 Waddell, »t. idj 0 f 257 


of the cases m which cholecystectomy was 
performed) stones were found in the cod 
mon or hepatic ducts in approximate!' 
50 per cent 

Fev er 

When the common bile duct is ^ 
structed, the duct will always be found 
to be enlarged In most cases the cause 
of the enlargement is a common duct 
stone but other causes such as pancreatic 
or sphincteric dysfunction may be 
sponsible I have operated on several pa 
tients whose only symptom suggestive ol 
intermittent obstruction of the common 
duct owing to stones was the so-callm 
intermittent hepatic fever of Charcot 
recall three patients with intermittent 
fever having operations the same week 
One of the patients had stones in the com- 
mon and lupauc ducts, another had ngt* 
permcphntic abscess, and the third h** 
malignant neuroblastoma of the right ad 
icnal gland winch had invaded the infe- 
rior vena cava The clinical histones 
all ibrcc of these patients wire somewhat 
similar 

Intravenous Cholangiography 

The introduction by the Ccnnan sc* a 
lists Kleiber, Langcchcr, Ifarwarl, ai 
Junkmann of the concentrated lud-r^ 
compound Ihligrafin (.\ V*adip>l 
(3 aim no-2,4,6,- tn lodoj ben/oic acid) 
lictn of gnat value in the diagnosis of k" 
siom of tin. common and htpanc ducts 
At first tin use of the American C‘ fcn 
fMiund ( Cho'og ra fi n ) was found to c*** 
errors in 20 to 25 per cent of caw*. ^ 
gnatcr experience, improvement ui 
formula,* ind il e use of tomogram’ I* 0 *** 

• CM .(ity-ijlin ruihf l^lufjntnr 
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ever, this incidence has been reduced to 
U) to 16 per cent 

Intravenous cholangiography is particu 
larly valuable in showing common duct 
stones of 0 8 to 10 mm or more in diam 
eter when the patient has had pain but no 
other evidence of biliary obstruction On 
the other hand I have disregarded a 
negauve report and advised exploration 
o the common ducts of patients in whom 
the clinical symptoms warranted such an 
exploration I mus t say, however that I 
have found few stones when the intra 
venous cholangiogram was reported nega 
hve for stones and outlined a duct of 
normal size 

In some instances when the patient has 
een allergic and has had a reaction to the 
intravenous injection of the concentrated 
iodine solution ( Cholografin ) , certain 
lopanoic acid compounds such as Tele 
paque, taken orally, have outlined the 
common duct well in the choledochogram 

SURGICAL EXPLORATION OF 
THE COMMON DUCT 

Technique at Primary Operation on 
Biliary Tract 

Cholcdochostomy or exploration of the 
interior of the common and hepatic ducts 


F‘g 12 2 ( Left a b) 
Palpation of lower part of 
common duct and the am 
pulla with malleable scoop 
m the lower part of the 
duct {From Walters Walt 
man and Snell A B Du 
of the Gallbladder and 
Bile Duels Courtesy W B 
Saunders Co ) {Below) 
b Scoops exploring the he 

pane and intrahcpatic ducts 



as a primary operation is usually not done 
until the diseased gallbladder has been 
disposed of either by cholecystectomy or 
cholecystostomy (rarely the latter in re 
cent years) I think it is a good plan to 
sever the cystic duct and artery before 
opening the common duct, thus prevent 
ing small stones passing into it through the 
cysUc duct In muscular or obese patients, 
traction on the gallbladder will assist in 
exposing the common duct The common 
bile duct lies on top of the portal vein 
and lateral to the hepatic artery (Fig 
12 3) Occasionally the hepatic artery or 
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bile duct of normal size when the patient 
had small stones in the gallbladder, par- 
ticularly when some were in the cystic 
duct or when the patient ga\c a history 
of jaundice In all cases that I have en- 
countered, the common bile duct was en- 
larged when common duct stones of more 



Eu* 12-1 Probe and malleable common 
duct scoops of different diameters ( From 
Walti rs, Waliman, and Snell, A If , Diseases 
of the Gallbladder and Bile Duels Phi la 
drlplua, W If Saunders Co, 1910 Courtesy 
of the publisher ) 


than 2 to l mtn were present In every 
cave in which llic common and hepatic 
ducts axe explored, scoops (Fig 12-1) 
should Ire passed through tin. lower end of 
the duct into the duodenum and the duct 
should Ire carefully palpated over the 
scoop to Ire sure tliat it had not bypassed 
a small stone in the ampulla or in the 
lower jraxt of the duct (Fig 12 2) 

In Bartlett and Waddell s study of 257 


cases in which the gallbladder contained 
small stones, choledochostomy produced 
stones in only 16 per cent of the cases. In 
our experience at the Mayo Clime w 
which, for one reason or another, the sur- 
geon has carried out exploration of the 
common bile duct (m the past several 
years this has been in about 25 per cent 
of the cases in which cholecystectomy was 
performed ) stones w ere found in the com 
mon or hepatic ducts in approximately 
50 per cent 

Tever 

When the common bile duct is °b* 
structed, the duct wall always be foun 
to be enlarged In most cases the cause 
of the enlargement is a common duct 
stone but other causes such as pancreatitis 
or sphinctcnc dysfunction may be re- 
sponsible I have operated on several pa 
tients whose only symptom suggestive 
intermittent obstruction of the conu !l‘"j 
duct owing to stones was the so-cal 
intermittent hepatic fever of Charcot, 
recall three patients with uitermittcn 
fever having operations the same wee 
One of the patients had stones in the com- 
mon and hepatic ducts, another had ng 
pcnnephntic abscess, and the third ^ 
malignant neuroblastoma of the right a 
icnal gland which had invaded the m c 
nor vena cava The clinical historic* 
all three of these patients were somew 
similar 

Intravenous Cholangiography 
The introduction by the German 
lists Kleiber, Langcckcr, Harwart, 
Jtinkmann of the concentrated 
compound Bdtgrafin (N'.N'-adip) 1 
[3 anuno-2, 1,6,-trt-todo] Ixn/otc acid) 

Jiccn of great value in the diagnosis o ^ 
sions of the common and hepatic 
At first the use of the American c 
pound (Cholo^rafin) was found to c 
errors m 20 to 25 per ct nt of eaves. ^ f 
v,nater expcritncr, improvement m ^ 
formula* and the use of tomogram* h°“' 

* Cliloro«ra£n tnrlhyljtluf xmine 
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Fig 12 2 (Left a b ) 
Palpation of lo cr part of 
common duct and the am 
pulla tuth malleable scoop 
in the lower part of the 
duct ( From Walters Walt 
man and Snell \ B Du 
eases of the Gallbladder and 
Bile Duets Courtesy W B 
Saunders Co ) (Belou;) 
Scoops exploring the he 
patic and intrahepatic ducts 


ever, this incidence has been reduced to 
10 to 16 per cent 

Intravenous cholangiography is particu 
larly valuable in showing common duct 
stones of 08 to 10 mm or more in diam 
eter when the patient has had pain but no 
other evidence of biliary obstruction On 
the other hand, I have disregarded a 
negauve report and advised exploration 
of the common ducts of patients in whom 
the clinical symptoms warranted such an 
exploration I must say however that I 
have found few stones when the intra 
venous cholangiogram was reported nega 
tive for stones and ou timed a duct of 
normal size 


In some instances when the patient 1 
een allergic and has had a reaction to t 


intravenous injection of the concentrated 
iodine solution (Cholografin) certain 
lopanoic acid compounds such as Tele 
paque taken orally, have outlined the 
common duct well m the choledochog ram 


SURGICAL EXPLORATION OF 
THE COMMON DUCT 


Technique at Primary Operation on 
Biliary Tract 

Cholcdochostomy or exploration of the 
ulterior of the common and hepatic ducts 



as a primary operation is usually not done 
until the diseased gallbladder has been 
disposed of either by cholecystectomy or 
cholecystostomy (rarely the latter in re 
cent years) I think it is a good plan to 
sever the cystic duct and artery before 
opening the common duct thus prevent 
mg small stones passing into it through the 
cystic duct In muscular or obese patients 
traction on the gallbladder will assist in 
exposing the common duct The common 
bile duct hes on top of the portal vein 
and lateral to the hepatic artery (Fig 
12 3) Occasionally the hepatic artery or 



350 


ABDOMINAL SURGERY 


bile duct of normal size when the patient 
had small stones in the gallbladder, par- 
ticularly when some were in the cystic 
duct or when the patient gave a history 
of jaundice In all cases that I have en- 
countered, the common bile duct was en- 
larged when common duct stones of more 



Fig 12 1 Probe and malleable common 
duct scoops of different diameters (From 
Walters, Waltman, and Snell A B, Diseases 
of the Gallbladder and Bile Ducts Phila- 
delphia W B Saunders Co, 1940 Courtesy 
of the publisher ) 

than 2 to 4 mm were present In every 
case in which the common and hepatic 
ducts arc explored, scoops (Fig 12-1) 
should be passed through the lower end of 
die duct into the duodenum and the duct 
should be carefully palpated over the 
scoop to be sure that it had not bypassed 
a small stone in tile ampulla or m the 
lower part of the duct (Fig 12 2) 

In Bartlett and Waddells study of 257 


cases in which the gallbladder contained 
small stones, choledochostomy produced 
stones in only 16 per cent of the cases In 
our experience at the Mayo Clinic w 
which, for one reason or another, the sur 
geon has carried out exploration of the 
common bile duct (in the past several 
years this has been in about 25 per cent 
of the cases in which cholecystectomy was 
performed) stones were found in the com 
mon or hepatic ducts in approximately 
50 per cent 

Fever 

When the common bile duct is 
structed, the duct will always be foun 
to be enlarged In most cases the cause 
of the enlargement is a common duct 
stone but other causes such as pancreatitis 
or sphinctcric dysfunction may be re 
sponsible I have operated on several pa 
tients whose only symptom suggestive o 
intermittent obstruction of the conu jl°. 
duct owing to stones was the so-ca 
intermittent hepatic fever of Charcot 
recall three patients with internutte 
fever having operations the same wee 
One of the patients had stones in 
mon and hepatic ducts, another had nc 
permephntic abscess, and the third ^ 
malignant neuroblastoma of the right a 
icnal gland which had invaded the 
rior vena cava The clinical histories 
all three of these patients were somew 
similar 

Intravenous Cholangiography 

The introduction by the German scie" 
tists Kleiber, LangccKer, Harwart, 
Junkmann of the concentrated >0° 
compound Biligrafin (N,N' adip) 

[3 ammo-2,4,6, tn lodoj bcn/oic acidj « 
been of gieat value in the diagnosis o ^ 
sions of the common and hepatic 
At first the use of the American co 
pound (Cholografin) was found to P 
errors in 20 to 2o per cent of cases ^ 
greater experience, improvement ,n 
formula * and the use of tomograms, i 

* Chlorografm meihylglucanune 
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Fig 12 2 ( Left a b) 
Palpation of lower part of 
common duct and the am 
pulla with malleable scoop 
in the lower part of the 
duct ( From Walters Walt 
man and Snell \ B Dts 
eases of the Gallbladder and 
Bile Ducts Courtesy W B 
Saunders Co ) (Below) 
Scoops exploring the he 
patic and mtrahcpatic ducts 


ever, this incidence has been reduced to 
10 to 16 per cent 

Intravenous cholangiography is particu 
Iarly valuable m showing common duct 
stones of 0 8 to 10 mm or more in dtam 
cter when the patient has had pain but no 
other evidence of biliary obstruction On 
the other hand I have disregarded a 
negative report and advised exploration 
of the common ducts of patients in whom 
the clinical symptoms warranted such an 
exploration I must say however that I 
have found few stones when the intra 
venous cholangiogram was reported nega 
live for stones and outlined a duct of 
normal size 


In some instances when the patient 1 
een allergic and has had a reaction to t 


intravenous injection of the concentrated 
lo ine solution (Cholografin), certain 
lopanoic acid compounds such as Tele 
paque taken orally, have outlined the 
common duct well in the choledochogram 


SURGICAL EXPLORATION OT 
THE COMMON DUCT 


Technique at Primary Operation on 
Biliary Tract 

Choledoch ostomy or exploration of the 
interior of the common and hepatic ducts 



as a primary operation is usually not done 
until the diseased gallbladder has been 
disposed of cither by cholecystectomy or 
cholecystostomy (rarely the latter in re 
cent years) I think it is a good plan to 
sever the cystic duct and artery before 
opening the common duct thus prevent 
ing small stones passing into it through the 
cystic duct In muscular or obese patients, 
traction on the gallbladder will assist in 
exposing the common duct The common 
bile duct lies on top of the portal vein 
and lateral to the hepatic artery (Fig 
12 3) Occasionally the hepatic artery or 
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its branches he on top of or cross the com 
mon duct One of the characteristics of 
the appearance of the common bile duct 
(unless the tv all is inflamed or thickened) 
is the presence of a small longitudinal vcm 
on its visible portion Palpation of the 
duct is best earned out by the surgeon’s 
inserting the first finger of the left hand 
into the foramen of Winslow and with 


ture to be sure that bile is obtained and 
the structure is m the common duct and 
not the portal v ein 

Two Allis forceps arc placed adjacent 
to each other (Fig 12 4a) in the middle 
or lower portion of the common bile duct 
and a small longitudinal incision about ! 
cm in length is made in the anterior por 
tion of the common duct (Fig 12-4 b and 



the thumb above die s true cures in the 
lu piticndundt nal liouunt and the palm 
of Uit liaml ditccicd lurndl), the first 
fim,i r and thumb arc dun moved upward 
md downwaid palpating the Unt,lh of 
the common duct, die held of the pin- 
erras, and the vicinil) of die ampullary 
or papillary jMxtion of the common duct 
Whenever chrie it an> doubt about the 
tclat.vc iknttKtt of tin comnu n duct and 
the jk nal vrm .t it always ta/cr to mtnv 
duce an atptra in* ne«W run tie itrut* 


c ) Vinout sr/is of exploring scoop* b <n 
2 to 7 or 8 mm in diameter arc n" ^ 
duccd into the duel, dej lending oo ^ 
M/e Tlic intrahipatic ducts are 1 ^ 
searched for stones with a small 
with a motion rrsunhling that of rurettir^ 
the Life dial is trnioti'd » sent to > 
lalxrraiory for culdirt Aim, lie iito*"* 
used it nm chat allow t the wrotp to P K * 
up u> it* IkjwI any st< tie lhat »« 

I he tcoop thm it in’ioducid il own'**' 
into the duct until the tcenUwC * 
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stone or of the sphincter of Oddi is 
encountered Resistance to the passage 
of the scoop into the duodenum is met 
at the sphincter of Oddi, and I frequently 
go to the patients left side so that I can 
pass the scoop gently through the Ion ei 
end of the duct with my right hand and 
use my left hand for palpating the loner 
part of the duct and for helping to manip 
ulate the scoop through the sphincter of 
Oddi This must be done carefully because 
the mucous membrane of the duodenum 
around the ampulla can be torn or the 
common bile duct perforated when a 
small probe or scoop is pushed too for 
cibly in a downward direction It must be 
remembered that the lower part of the 
common bile duct extends somewhat 
mesially for a short distance before it takes 
a lateral direction past or through the 
head of the pancreas into the duodenum 
(Fig 12 5) These procedures should be 
repeated several times and between them 
the interior of the duct is irrigated forcibly 
with sterile water to dislodge and wash 
out any remaining stones so that they can 
be recovered at the next exploration of the 
interior of the ducts with scoops 

Technique at Secondary Operations on 
the Common Duct 

To expose the common bile duct at a 
secondary operation, the hepatic flexure of 
the colon is dissected from the undersur- 
face of the right lobe of the liver, and with 
it the second part of the duodenum, until 
the hepaticoduodenal ligament is reached 
A moist laparotomy sponge is placed he 
tween these structures and the anterior 
abdominal wall The direction of the 
dissection is then changed to the vicinity 
of the left lobe of the liver Tins lobe is 
elevated and the pylonc part of the 
stomach and the first portion of the duo- 
denum arc dissected from its undersurface, 
and from that of the right lobe of the 
liver mesial to the fossa formerly occupied 
by die gallbladder By doing this, one 
comes down io the hepatic artery, which 
can be seen to be pulsating, and this forms 
the mesial edge of the hepaticoduodenal 


ligament Thus, with the artery outlined 
and visible, one usually is able to identify 
the common bile duct by its appearance, 
or in cases of strictures of the common bile 
duct, by the aspirating needle If the duct 
is not stenosed, its identification is not 
difficult, and methods of surgical explora- 
tion of its interior are similar to those 
described when the operation is performed 
as a primary one When the ducts have 



fig 12 4a, b c Method of doing a chole 
dochostomy ( From Walters, Waltman and 
Snell, A B, Diseases oj the Gallbladder and 
Bile Ducts Courtesy W B Saunders Co ) 

been searched with scoops for stones and 
a small 4 mm scoop has been passed 
through the ampulla, I usually follow a 
with a 6 mm or 8 mm scoop to dilate 
the sphincter of Oddi, in case there are 
small stones that might have been over- 
looked, or may be in the bile radicals 
within the liver and may slip down later 
with the secreted bile (Fig 12-1) As 
mentioned previously, it is worth while 
forcibly to irrigate the interior of the 
common duct after ns exploration with 
scoops because in this fashion one usually 
can dislodge or wash out a small stone 
that may has c escaped the exploring scoop 
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Operative Risk at Cholecystectomy 

In I 000 operations performed at the 
Massachusetts General Hospital from 1943 
to 1953, Bartlett and Waddell reported 
that exploratory choledochostomy at the 
tunc of cholecystectomy increased the nsk 
from 0 6 per cent to 1 8 per cent In the 
experience of my surgical colleagues and 
myself at the Mayo Clinic the comparable 


common duct was opened and explored 
to be sure that there were or were not 
stones present I mention this because in 
the absence of biliary obstruction I doubt 
whether properly performed accurate ex 
ploration of the common duct will add 
much to the nsk of the associated cho! 
ecystectomy, unless the catheter or T tube 
used temporarily to dram the duct « 
remo\ed too early, or stones or other 



rg 12 5 Diagram shew 
mg the horizontal direction 
of the upper part of 
common bile duct and tW 
lateral direction of the low** 
pan Exploring scoops are 
in the duct and through the 
ampulla (From IV alt***' 
M'allman, and Snell L 1 
Disrates of the Gallblad r 
and Die Ducts Coutof 
VV B Saunders Co.) 


figures for 1 130 operations performed on 
the biliary tract tn 1956 were 0 13 per cent 
for cholecystectomy (751 cases) and 0 7 
per cent (379 cases) when cholcdochos- 
totny was added It must be remembered 
that in both these senes and certainly in 
Uic Mayo Clinic senes the cholecystcc 
tomy-choledochostomy group was not a 
selected group of cases hut included all 
cases in which the common duct was 
opened and explored that is those with 
palpable stones and with obstructive 
jaundice resulting from benign obstructive 
lesions as well as the group in which the 


lesions causing incomplete obstruct on 
the common duct arc overlooked or the 
common duct is injured and local o* 
general bile peritonitis or biliary 
results 

OPERATIVE CIIOLAiNGIOGRAPHV 

The indications for operauve cholang* 
ography arc (I) uncertainty as to whetf <- f 
all stones have been removed from the 
common or hepatic duct (2) uncertain*) 
as to position of hepatic ducts or d e 
presence of accessory J epauc ducts or an 
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elongated cystic duct, and (3) uncertainty 
as to patency of hepatic ducts (ductal 
carcinoma or impacted calculi) and the 
lower end of the common duct (ampul- 
lary stone, carcinoma of the ampulla or 
papilla of Vater) 

Operatn e cholangiography may be indi 
cated too when small stones have been 
found in the gallbladder and m the cystic 
duct and uncertainty exists whether to 
open and explore the common duct. 

Among my surgical colleagues who are 
particularly interested in surgery of the 
biliary tract, there is one (Ferns) who 
has expressed the belief that operative 
cholangiography is valuable as a routine 
procedure Writing with Weber, he has 
called attention to the fact that, although 
the results ui 15 of the first 200 cases had 
to be disregarded because of inaccuracies 
of technique, in the next 185 cases there 
were seven in which small stones {4 to 8 
mm m diameter) were demonstrated and 
removed which, he thought, would have 
been overlooked because the common duct 
was not appreciably dilated The problem, 
of course, is what size duct constitutes an 
enlarged one and also whether these single 
small stones might not have passed spon- 
taneously The Scandinavians have esti 
mated that 14 per cent will 

My other surgical colleagues and myself 
believe that few stones will be overlooked 
if enlarged common ducts are opened and 
accurately explored by the methods that I 
have described earlier in this chapter In 
my own experience I have overlooked but 
seven such stones in ducts that I have 
explored in the past 13 years Postoperative 
cholangiograms Uav e been made in all my 
cases in which exploration of the common 
duct has been earned out I have opened 
on many occasions, normal sized common 
ducts on the suspicion that small stones 
might be present, but I have found very 
few, and these were only 2 or 3 mm in 
diameter I think I have overlooked few 
common duct stones because the common 
duct has not been opened and explored I 
have had only one case to my knowledge 
m which it was apparent that a common 
duct stone that gave rise to symptoms 


necessitating its surgical removal later had 
been present at the time of the primary 
operation The patient was a man whose 
gangrenous gallbladder was removed and 
die common duct was not visible because 
of the degree of infection in die hepatic 
duodenal ligament 

RECURRING COMMON AND 
HEPATIC DUCT STONES 

In my experience common duct stones 
seldom recur I have found stones in the 
common duct at reoperation in only four 
cases in which symptoms of biliary obstruc 
tion recurred after I had performed 
choledochohthotomy and in which the 
cholangiograms made after the operation 
had showed no evidence of stones In these 
cases, persisting biliary stasis with infected 
bile, I believe, was responsible* 

In such cases, that is, cases of enlarged 
common ducts and edematous thickening 
of the pancreas, T tube drainage of the 
common duct should be prolonged for 6 to 
8 weeks or until the common duct returns 
to normal size and empties normally as indi 
cated by choledochograms made by inject 
mg the dye through the T tube In recent 
years I have been doing more internal 
drainage by lateral (side to side) choledo 
choduodenostomy as advocated many years 
ago by Finsterer of Vienna, without ap- 
parent deleterious results The following 
case is one in point (Fig 1 2 6) 

C<is<? I The patient, a man, gat e a history 
of having had for 10 years a feeling of full 
ness and nausea after a heavy meal Ivo 
vomiting pain, or jaundice had occurred after 
dietary indiscretions He presented himself for 
examination at the Mayo Clinic on August 10 
19a3 The diagnosis was nonfunctioning gall 
bladder with siones Cholecystectomy was per 
formed on August 24 The common bile duct 
was enlarged but no siones were found Ex 
ploration of the common duct with scoops 
encountered some obstruction at pancreatic 
portion of duct and some siony material was 

• I reported several years ago a 75 per cent 
incidence of bacteria (Cram negative bacilli 
with and without streptococci and naphy 
lococci) m the bile of patients on whom I had 
opened and explored the common duct. 



removed from the ampulla Lateral cholcdo 
choduodenostomy was performed because of 
uncertainty of the cause of obstruction in the 
common duct Exploration of stomach and 
duodenum gave negative results The patient 
had an uneventful convalescence and was dis 
missed on September 18 
The patient returned for examination in 
1954 1955 and 1957 Roentgenograms of the 
stomach after a barium meal in 1954 and 



Fig 12 6 { Case /) Barium study of the 
stomach and duodenum 2 years following 
cholcdochoduodenostomy Common duct is 
filled with barium No sympton s of biliary 
obstruction or rhoiang us 

19j 5 show id barium outlining the biliary 
tract but in 19o7 (here was no regurgitation 
of banuni into the biliary tract The patient 
reported m 1957 that he had had no colic 
or jaundice and felt fine 

USL OI T-TUBE DRAINAGE 
AND TIIL POSTOPERATIVE 
CHOLfDOCHOGRAM 
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upward into die hepatic ducts as advised 
by Mayo Robson (Fig 12 8) These tubes 
should be left in the common duct for a 
sufficient period for a smus to develop to 
the exterior so that when the tube, whether 
a Mayo Robson catheter or a T tube, u 



Mr 

T-tube drain-// ^ 

Fig 12 7 Introduction of 1 tube into the 
common bile duct ( From Walters IValtman 
and Snell A B Diseases of I he Gallbladder 
and Bile Ducts Courtesy W B Saunders Col 


nS-e&d 

Tig 12 8 Lrcihral cathi ter m hepatic du * 
(Ma>o Robson) { From Waltirs 
and Snell A B Disiases of the Gallbladder 
and Bile Ducts Courtesy W B Siundtrs Co I 


Because of the edema that inevitably 
follows manipulation of scoops or dilators 
through the ampulla and the sphincter of 
Oddi, and the resulting increase in intra 
ductal pressure, it is always advisable to 
drain the common bile duct by T tube 
(Fig 12 7) or a urethral catheter directed 


removed there is a secure sinus tract d ,a 
will allow bile to dram to the cx ttrlor 
should there be obstruction in the 
portion of the common bile duct N hm 3 * 
Mayo Robson catheters can be n» l0 '^ 
safely on the tenth day or later, I p&‘ ct 
to allow the T tubes to remain in 3 ^ 
days longer I have seen cases in which h* e 
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peritonitis developed when the tubes drain 
tng the common duct were removed m 
less than seven days 

Tubes draining the common duct should 
not be removed until a choledochogram 
has showed evidence that the duct is free 
of stones, has returned to normal size, and 
empties into the duodenum If shadows of 
stones are present (Fig 12 9), another 
choledochogram should be made in a few 
days to exclude the possibility of an arti- 
fact, such as air, having been introduced 
with the radiopaque material Such air 
bubbles are always globular, frequently are 
small and multiple, and usually are lo 
catcd near the ends of the T tube In con 
trast to this is the single larger rectangular 
or elliptical shadow of the overlooked 
stone (Fig 12 10) If the common bile 
duct remains enlarged and no negative 
shadows are present in it, the cause of the 
failure of the duct to return to normal size 
may be edema in the head of the pancreas 
or persisting inflammation in the vicinity 
of the papilla of Vatcr It then is best to 
keep the T tube in for several weeks, not 
removing u until another choledochogram 
has been made which shows that the duct 
has returned to normal size and is empty 
ing normal I v at the end of 10 minutes If 
two interval postoperative choledocho 
grams indicate that none of the radiopaque 
substance passes through into the duo 



Fig 12 11 Papillary carcinoma causing 
ampullary obstruction of common duct 


denum and there is not an elliptical nega 
live shadow at the lower end of the duct 
a malignant lesion in the vicinity of the 
ampulla of Vatcr must be suspected (Figs 
12 10 , 12 11 ) 

Before the T tube is removed, it is well 
to damp it continuously for 3 or 4 days 
in order to determine clinically the patency 
of the common duct If, during this time, 
there is no leakage of bile around the 
vertical external portion of the T tube, if 
tin. patient has no pain in the vicinity of 
the liver and no fev cr, and if the stools are 
normally colored with bile, this usually is 
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sufficient clinical evidence to warrant re- 
moval of the T tube This clinical evidence 
should be used in connection with the 
postoperative choledochograms, for they 
complement each other and the choledo- 
ch ogram is necessary 

SHORT-CIRCUITING 
OPERATIONS ON THE 
COMMON DUCT 

These operations consist of anastomosis 
between the common or hepatic ducts and 



entcroanastomosis 


thus making a Roux-Y anastomosis (Fi? 

12 - 13 ) 

These surgical procedures arc done for 
two reasons, first to restore biliary intes 
tinal continuity in cases of stricture of the 
lower portion of the common bile duct, or 
m other cases to relieve pressures in the 
biliary ducts that result either from mcom 
plete obstruction m the vicinity of the 
ampulla of Vater or from more nearl) 
complete obstruction from a lesion in the 
head of the pancreas In patients with 



duodenum or jejunum as a side to side, 
end to side, or end to-end procedure Usu 
ally, when a loop of jejunum is used an 
entcroanastomosis is made between ’the 
two loops (o divert food away from the 
anastomosis (F,g 12-12) It , s thought 
by some surgeons that this is best accom 
plishcd, however, by dividing the jejunum 
and anastomosing the distal segment to 
the common or hepatic duct, and die 
proximal segment into the side of the 
distal one about twelve or fourteen inches 
lx low the hihary jejunal anastomosis 


Iig 12 13 Roux Y hepaticoje/unoslom) 

definite neoplasms in the head of the p^ 1 
creas that are thought to be inojxTablc 
bile can be short-circuited around the s ||e 
of the biliary obstructions by anastomosi' 1 -' 
the gallbladder to the stomach (cholecyst 0 * 
gastrostomy), to the duodenum ( c b° 
cc>stoduodcnostomy), to the jejunun* 
(cholccystojcj unostomy), or the conin' 00 
duct can be anastomosed to the duode nut 0 
(choJcdochoduodcnostomy) or to ,lC 
jejunum (choledochojejunoscomj ) 

Although I prefer to use the duodcnuW 
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(Fig 12 14) instead of the jejunum when 
the biliary intestinal anastomosis is to 
relieve obstruction resulting from extensive 
stricture of the common duct I prefer not 
to use the duodenum in cases of pancreatic 
obstruction because duodenal motility may 
be disturbed and duodenal obstruction to 
the passage of food and bile may occur 
when the lesion is a carcinoma and m 
creases m size 

For many years I have performed chol 
ecystogastrostomy on patients with m 
operable malignant lesions of the head of 
the pancreas without any apparent del 
etenous clinical effect. The operation is 
easily performed frequently it can be 
done almost entirely under local anesthesia 
of the anterior abdominal wall It is al 
ways effective in relieving biliary obstruc 
tion and I have not known of any ill 
effect on the patient as a result of entrance 
of bile into the stomach Conversely I 
have not seen any clinical evidence of 
cholangitis develop ng in such cases from 
the possible passage of material from the 
stomach into the gallbladder during the 
phase of gastric empty ing Should chills 
fever or jaundice develop after the ob 
struction has once been relieved these 
symptoms of cholangitis are due to biliary 
obstruction The same applies when these 
symptoms appear after biliary intestinal 
anastomosis for benign obstructions 

POSTCHOLECYSTECTOMY 

SYNDROME 

This term is used to indicate persistence 
of symptoms suggestive of a lesion of the 
biliary tract after cholecystectomy The 
symptoms may vary from attacks of pain 
in the nght upper quadrant requiring 
morphine for relief to milder attacks usu 
ally occurring m the daytime but some 
times waking the patient at night Or the 
distress may be qualitative food dyspepsia 
a feeling of gaseous distent on after eatmg 
such foods as cabbage apples and cauh 
flower Sometimes the distress may be 
described as being worse since the gall 
bladder was removed Sometimes jaundice 
or fever may follow the attack and this 


indicates an organic lesion most likely a 
common duct stone or inflammation of the 
wall of the common duct associated with 
pancreatitis and cholangitis Or the symp 
toms may be due to mtrahepatic cholangi 
tis of unknown origin or to such 
medicaments as chlorpromazine hydro- 
chloride (Thorazine) or testosterone 



F g 12 14 Techn que of cholcdochoduo- 
denostomy (From Wallers Waltman and 
Snell A B Diseases of the Gallbladder and 
Bile Ducts Courtesy W B Saunders Co ) 

If such tangible evidence of common 
duct obstruction as jaundice and fever is 
lacking the differential diagnosis of the 
cause of the pain may be impossible with 
out abdominal exploration and sometimes 
not even then The reasons for this are 
many (1) The patient may not have had 
sufficient cholecystitis at the time of tl e 
cholecystectomy to have indicated the need 
for the cholecystectomy this is particularly 
true if gallstones are not present (2) The 
patient may have had other abdominal 
lesions, such as a small ulcer on the 
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crater Too k* 6 du ° denum Wltb a of Oddi into the duodenum In one cm 

trranhtcallv ° C dualized roentgeno the radiopaque material ( Umbra thor) 
■ Used for the choledochogram was forced 
upper quadrant fSl'VT? m thc f 1 ®* 1 * lnto the P ancreat!C duct by the spasm a 
sphincter ofol (3 > Dysfunctl °n of th e the wall of the common duct (Fig 12 U) 
mation or fih * °u wU,lout ,n fl am * In one of the cases at the height of the 
In these case° S1S ° f i?*^ may ^ P rcsent P ain an d the increased intraductal pressure 

chrome nm» S A S U ) e 3S m those with an injection of procame In drochlonde into 

of the anatom Causal relationship the region of the splanchnic nencs un 

the nationt’c 1C ” ' n ^ S at °P erat,on and mediately relies ed the pain, although » 
detemnne p v ?™ P !° mS ^ be d,fficult to had no effect on either the ductal spasm 
proDcr turn- n i a °P crat,on Thus the or the intraductal pressure Only about 
debatable ^ * Per cent of the parents on whom I hare 

As rxamnto r l performed sphincterotomy have been re- 

discuss dysfunction ' o7° ,. proW f m Ict u ? 1,e ' cd of !»■■> ■” •!>= right upper quad™ 1 
Oddi in rf Inf in ^ tbe s phtncter of of the abdomen by this procedure 

and Mulhnll'mi? i ° P ancreat,t,s Doubdct If inflammation and enlargement of the 
than 90 nor ™ ^fP or * ed tba t more head of the pancreas arc of sufficient 

patients! "t, ° l h eir patients (169 magnitude, they may cause varying degrees 

been relieved n f C ,L° niC P ancre atitis have of obstruction of the common duct 
transduodcnal atlacks of P a,n b y the obstruction is only partial, pain n°> 

retie basis for t h„ inC er ° I tomy Tb e tlico be produced, and when the obstniction e 

the mam nanrmn p ™ ccduit - 15 that with of a maximal degree, jaundice follow*. I» 
of the conimon ^ tI>e am P u,,a *“ch cases the common duct is alwavs 

opening snasm n uct having a common enlarged, and I have preferred interna 1 
of tlic nhuicter J, br ° S1S ’ ° r inflammat,on drainage by lateral cholcdochoduodciw- 
the common d l Tt and ,nCreaS< l? rCSSUrC ,n tomy ra,,>cr lh ™ prolonged external 
the paTcTcatic duet A CaUSC ^ ‘° dra,na ^ e a T *“«* Hohiict, ^ 

atitis dev cions mi \ 3 rcsu 1 P ancre - fort, Gambill, and Baggmstoss have ri 
successful results from* | a ' C n0t Ilad SUC h P° r,c d complete relief of pain in 39 
reason Zr **' °' dumc Td 

the work of KlrC l ir f CX P ,11ncd b y partial relief in 22 per cent after prolonged 
m at fit r . H riS WsI,own that ^ months) internal or external (T tube) 
at necropsy tJiL nn ° f CMC ‘ ,,udlcd drainage of the common duct The *ph«» c 
creat.cTct was 2S ?' "" ?*'" P ™’ ‘ Cr ° f ° dd ‘ J ”d been dilated w,.h «x|*r 
of the common biL 7 fr0,r J t lC ’ im P uI,a ,n k r scoops in these case-s 
tional 60 |H .r cent i ? UCt * n 30 addl Unfortunately, chronic pancreatitis d tK * 
main pancreatic duct I.L ^ ^ ranc 1 °/ d,c n °t always cause enhrc,umnt of l,f 
the diiexlenuin nmv " l,,, P t,cd ,n ‘° common duct \foicover, it is ixcrrdm h 
the ampulla 0 f Vater" 1 ° ‘ lc °l lcnini '' of difficult without biopsv to make an * 
l» two cases which , , cur3,c diagnosis of chronic pancrcvinli*- 

to explain the n™,7\ ' nothing it ,s proved to be prcs.nl, m, «»d.r ^ 

and m which I , Co1 ^ l ,roct ‘ dl,,c » to try the effects of prolong 

common duct uul, t ' dl of the fint If this it effective, the attacks can hj 

‘o.,mu,„ duct pressure iunm "/* " , ‘ C ' ld b > °^ ,un ^ thc T luU d Til 

x* jirrl cxcurred 3 „ u i,i *° 360 m,M of liny occur when thc lube u cJamjxd *’ 
tirotoiiiy Tin* «cunrd m ,,nc “ u '*der diev: conditions the attack* o* uf 



I SURGERY OF THE BILE DUCTS 

i the injections of procaine are temporarily 
i effective, then an alcohol block using 5 to 
6 cc of absolute alcohol is done, usually 
i doing but one side at a time The alcohol 
block may be effective for 4 to 5 months 
at a time and can be repeated with equally 
good results, at which time it may be done 
bilaterally at one sitting If the attacks 
continue after the effectiveness of the 
second alcohol block has worn off con 


reasons are two in number (1) An en 
larged duct may be due to narrowing of 
the pancreatic portion of the common 
duct by an enlarged head of the pancreas 
If such an obstruction is producing ductal 
spasm, sphincterotomy would not be efTec 
tive (2) An accurate lateral anastomosis 
between a small or normal sized common 
duct and the duodenum is difficult, and 
it is doubtful whether it would remain 


Fig 12 15 Postoperative sphincterotomy (3 months) (a). Spasm of lower end of common 
bile duct with reflux of radiopaque substance into the pancreatic duct Needles have been 
placed in the vicinity of the splanchnic nerves (6), Further injection of radiopaque material 
into the common duct Increase of pressure did not cause pain after splanchnic nerve block 
with procaine hydrochloride 


sideration should be given to another ex 
ploratoiy operation to examine the 
common duct and pancreas (and other 
abdominal structures including the aorta, 
as well as retroperitoneal areas in and 
around the kidneys and adrenal glands) 
At this time the surgeon must decide 
whether to perform transduoduial sphinc- 
terotomy or choledochoduodcnostomy My 
preference ts sphincterotomy if the duct is 
small and lateral cholcdochoduodenos 
tomy if it is enlarged The principal 


open for any period without more biliary 
obstruction being present 

I have used all die methods mentioned 
as individual and combined procedures 
with good results, but I have seen cases in 
which, although each method or combina- 
tion of mcdiods used was effective for a 
time, painful attacks have returned, and 
splanchnic block with alcohol have been 
repeated In one case chordotomy, done 
because of the seventy of die painful at- 
tacks, gave complete relief of symptoms 
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Technique of Sphincterotomy 

The common duct is opened and ex- 
plored with scoops for stones and forcibly 
irrigated with water A 4-mm scoop is 
passed through the sphincter of Oddi and 
the degree of resistance to its passage is 
noted After the sphmeter of Oddi is 
dilated, the scoop is left projecting into 
the lumen of the duodenum and a small 
incision is made in the anterior wall of the 
duodenum opposite the sphincter of Oddi 
By elevating the scoop, the duodenal 
mucous membrane overlying the sphincter 
is brought into view, and the opening of 
the papilla is found with the scoop extend- 
ing through it One blade of a pair of 
pointed scissors is then inserted through 
the sphincter and a small incision is made, 
6 to 8 mm long, which should expose the 
interior of the ampulla However, an in- 
cision by a scalpel is better, I believe, be- 
cause the surgeon then can accurately see 
the extent of the incision through the 
sphincter If bleeding occurs, it is con- 
trolled by a single suture of catgut Care 
is taken to place this suture so that it may 
not obstruct the opening of the pancreatic 
duct Unfortunately this opening cannot 
always be identified, hence, the suture 
should be superficially placed in a radial 
direction from the cut edge of the sphinc- 
ter The scoop k then withdrawn, and a 
short T tube is inserted into the common 
duct If it is desired to insert a long T 
tube, one limb extending through the 
sphincter of Oddi, a suture is tied to the 
neck of the scoop, which is pulled up 
through the opening in the common duct, 
and the suture is attached to the hnver 
hmb of the long T tube to be pulled 
through the divided sphincter The diam- 
eter of a long as well as sJiort T tube 
should lx- vmallrr than the common duct. 
Um is nccewary for the short tube so that 
it will ,w„ olntmct ,| IC ainpu | hr> openin 
duct, and for both tub« 
~ that hue can pass along side of them 
\ , r is always the |K»«iluhty tliat partial 
oUtmcuon of the < • minor, duct may occur 
from scarring contraciuic at the site of 


sphincterotomy I have recently (Decern 
ber 1957) had to do a choledochoduoden 
ostomy on such a patient who had had a 
sphincterotomy in October 1957 A longT 
tube had been inserted at sphincterotomy 
and inadvertently removed early {seventh 
postoperative day) 

In other words, a long T tube passed 
through the divided sphincter and kept m 
for three months is less likely to prevent 
this scarring contraction than a small T 
tube even though it may interfere with 
the function of the pancreas by either m 
feetton or obstruction of the opening o 
the pancreatic duct in the ampulla of 
Vater 
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CHAPTER 13 



BENIGN BILIARY STRICTURE 


William P. Longmire, Jr., and Harvey N. Lippman 


In spite of the fact that for many years the 
diseases which the biliary tract is heir to have 
been successfully attacked and conquered, 
Ihe surgical world is still woefully handi 
capped by the need of a simple safe method 
of transmitting bile from the liver to the duo- 
denum in the absence of the gall bladder and 
common duct The high mortality attending 
cases in which the common duct has been 
partially or totally destroyed is a sad com 
mentary on our helplessness, which is due 
largely to the lack of an efficient means of 
dealing with the situation A casual review of 
the cases reported in the current literature of 
the last year impresses one forcibly with the 
seriousness of any pathologic process which 
destroys the common duct * 


Although it was written nearly fifty 
years ago, this comment, which appeared 
in the Journal of the American Medical 
Association, is as timely today as it was 
when first recorded The surgical manage- 
ment of benign biliary stricture has passed 
through many different phases in the past 
half century, but at this writing there is 
still no tissue or material that may be con- 
sistently and satisfactorily utilized to re- 
place a loss of substance or to bypass a 
severe stricture m the extrahepatic biliary 
ducts While there are a number of 
reasonably satisfactory methods of recon- 
stituting biliary enteric continuity, the 
ong term follow up of these procedures, 
too, leaves a great deal to be desired 


*AG Sullnan, JJiMJL 58 2026, 1912 


There is little doubt as to the proper di- 
rection of our efforts for the future The 
causal relationship between benign extra- 
hepatic biliary stricture and accidental 
trauma to the ducts incident to the per 
formance of an ordinary cholecystectomy 
is well established Perhaps less well ap 
preciated, however, is the fact that chole- 
cystectomy is at the present time second 
only to appendectomy as the most com 
monly performed major abdominal surgi 
cal procedure in the United States If 
further progress is to be made in the con 
trol of this problem, our efforts must be 
directed not so much toward correction 
of the strictures that occur but toward 
prevention of the antecedent injuries to 
the extraphepatic biliary ducts 

INCIDENCE AND ETIOLOGY 

It is very difficult to determine the ac- 
tual incidence of benign extrahepatic bill 
ary stricture from the figures published in 
the surgical literature In general, these 
cases are “collected ’ by a few major insti- 
tutions and their published experience ob- 
viously does not reflect that of the average 
clinical surgeon There is recent evidence 
to the effect that more of these cases are 
being seen, how cv er, and the possibility of 
an absolute rise in this number has caused 
concern 

During the years 1938 to 1941, benign 
fibrotic stricture of the bile ducts repre- 
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sented about 2 per cent of all biliary tract 
surgery performed at the Lahcy clinic m 
Boston Between 1946 and 1947, such op- 
erations accounted for 8 to 9 per cent of 
all biliary tract surgery at this same insti- 
tution Johns, writing m 1952, mdicated 
that since 1945 there had been 81 separate 
articles published in the American litera- 
ture on the techniques of repairing extra 
hepatic biliary tract injuries Coincident 
with this sudden new interest, the late Dr 
Howard Gray, speal ing in London before 
the Royal Society of Medicine in 1951, re 
ported that there had been an absolute 
rise in the incidence of benign fibrotic 
stricture of the biliary tract m the United 
States and that this rise was related to the 
fact that a higher proportion of major ab 
dominal surgery was being done by less 
qualified surgeons in this country during 
the war years While this contention is 
impossible to substantiate, the implication 
is probably true There is little doubt that 
the incidence of this disease is directly re- 
lated to the quality of the surgery being 
done in the performance of the ordinary 
cholecystectomy 

Accidental Injury 


gard to the local anatomy m the region 
of the porta hepatis, and (3) simple acci 
dents The term unexpected is used in ref 
erence to the serious bleeding that may 
occur, because it is the suddeness of 
such incidents that leads the operator into 
maneuvers that lie may later hate reason 
to regret The bleeding is usually from a 
torn cystic artery, although it may occur 
from an injured right hepatic artery The 
area is often difficult to expose, and when 
the blood suddenly starts to well up m the 
wound, the grave concern on the part o 
the surgeon may be understood It is his 
inexperience and lack of judgment that 
lead him to stab blindly in a pool of blood 
for the torn end of the cystic artery and it 
is little wonder that he finds the common 
■ ' • 1 duct 

able 


Accidental trauma incurred during the 
course of cholecystectomy and similar 
types of surgery account for about 80 per 
cent of all benign extrahepatic biliary 
strictures The remaining 20 per cent are 
uue to such entities as pancreatitis, duo- 
denal ulcer, eroding biliary calculi, and 
primary and secondary cholangitis, the 
exact percentage of each is subject to 
considerable sanation Nonpenctratinj! 
trauma with extravasation of bile is a rare 
cause of biliary stricture 

Ac c, dcm a l trauma may occur m the 
hand, of skilled surgeon! and m the finest 
f hospitals although, Rcncrrlly spcrkinir, 
the risk nndtr iliiuj conditions is cons.d 
crtbly lies Trauma of this nature „ 
necessarily limtt.d to the difficult case 
Irom the nature of the injur, es that liaae 
CMurrrd It. the 

mechanisms arc a|)p,rr„, (I) uncx. 

pcctrd bleeding, (2) confusion »,t|, re . 


uuci or me common 
with his clamp as frequently as he is 
to secure the end of the bleeding ' cssf 
The wisdom is not in securing the cystic 
artery through a pool of blood but m 
I nowing the basic anatomy sufficiently 
well that, should such bleeding occur, it « 
immediately stopped by the classical ma 
neuver of putting the forefinger in the 
foramen of Winslow and compressing the 
hepatic artery anteriorly against ‘lie 
thumb The bleeding point may thm be 
discovered with little difficulty and con 
siderably less excitement , 

Injuries to the ducts that are incurn 
in this fashion usually cause delayed stnc 
tures, which develop six to eighteen 
months after the operation The portion 
of the duct that lias been clamped "i 
gradually be replaced by fibrous tissue an 
become scarified and constricted It 1$ 
under these circumstances that the posiop 
cratnc course offers no hint of the tragedy 
liter to occur Occasionally, portions o 
the ductile system may be included in th c 
ligature used to control the elusive 
bleeder” Here, of course jaundice may 
occur promptly after operation and tf ,e 
situation be immediately appaicnt 
It is not necessary to commit to mciuoO 
the many anitonuc v irutions that m-*> 
occur m the triangle of Calot It « « ,n 
portant, however, to know that such va° 
ations arc very common Thc tn angle o 
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Calot has as its base the cystic artery and 
its apex is the angle formed by the junc 
tion of the cystic and hepatic ducts Con 
fused by unfamiliar anatomic variations 
the operator may inflict many types of 
serious injury on these structures One 
should always demonstrate and identify 
every important structure m this region 
before dividing anything There are few 
areas in the body in which more lasting 
harm can be inflicted accidentally in a few 
short seconds than m the region of the ex 
trahepatic biliary ducts 
T1 e mechanism of a simple accident 
may not necessarily be related to either of 
the other two The patient may be thin 
and the exposure excellent the operative 
field may be perfectly dry and the anat 
omj classical It has been said that under 
certain circumstances the case may pro 
gress too easily The implication here is 
that insufficient care is taken to identify 
all the important structures because every 
thing appears simple and obvious It is 
under conditions such as this perhaps 
that the common bile duct is tented by 
traction on the gall bladder as the clamp 
is being applied to the cystic duct or the 
cjstic duct ligature is placed in such a 
manner that it partially or completely oc 
eludes the common bile duct 

Accidental injury to the cxtrahepatic 
biliary ducts may occasionally be inflicted 
during the course of other operative pro 
cedures in this area Implicated most often 
in this respect is the gastric resection that 
is performed for a difficult duodenal ulcer 
The accident usually occurs as the op 
era tor attempts to mobilize a severely 
scarred and edematous duodenal stump 
for closure The common bile duct is often 
drawn into the field by inflammation and 
scarification and unless certain precau 
tions arc taken it may be divided ligated 
or otherwise compromised AVhen it be 
comes apparent that the dissection of a 
duodenal stump may proceed beyond 
ordinary limits injuries to the common 
bile duct arc best avoided by performing 
an elective choledochostomy as originally 
suggested by Lahey The sensation of a 
soft rubber tube within the common duct 


provides added security to the surgeon as 
he dissects about the duodenal stump 
Exception has been taken by certain au 
thors to the practice of performing a 
cholecystectomy in the presence of acute 
inflammation of the gallbladder with the 
implication that biliary tract injuries are 
more likely to occur under these condi 
tions The fact is that the great majority 
of injuries to the biliary tract occur during 
elective cholecystectomy the ratio to 
emergency procedures being almost four 
to one It is true however that cholecyst 
ectomy is today performed more and 
more frequently for both acute and 
chronic disease and in fact as indicated 
previously is at present second only to ap 
pendectomy as the most frequent major 
abdominal operation to appear on the 
surgical schedule A procedure so com 
monplace lends itself to consideration by 
the surgeon and the occasional operator 
alike as one of the less serious abdominal 
operations The young trainee is fre 
quently allowed to do this procedure as an 
early test of his skill and the uninitiated 
will often accept the responsibility of per 
forming a cholecystectomy with as little 
concern as he would an appendectomy or 
herniorrhaphy 

Such practices and attitudes are men 
tioned here only to be condemned Cer 
tainly any type of operative procedure is 
potenUally dangerous but cholecystectomy 
must be considered among the more sen 
ous operations and its performance must 
be attended by the highest degree of s ill 
if we are to deter the apparently rncrcas 
mg incidence of accidental injuries to die 
extrahcpatic biliary ducts 

When a biliary stricture follows a cell 
otomy and cholecystectomy the burden of 
proof that the stneture is not related to 
the operative procedure falls upon the 
surgeon who has performed the operation 
It is obvious that such a relationship is 
very difficult to disprove For this rea 
son when the stricture has been pre 
ceded by an operation it has often 
been categorically assigned to the group 
caused by trauma By these ngid 
standards only strictures that occur spon 
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example is provided by the gradual nar 
rowing and eventual stricture of the intra- 
pancreatic portion of the common bile 
duct, which may follow a long standing 
chronic pancreatitis Other examples in 
elude the penetrating duodenal ulcer, 
which causes obstruction of the common 
bile duct by regional edema and scar, and 
the choledochal calculus, which on oc- 
casion may erode the mucous membrane 
and eventuate in scarification, narrowing, 
and finally stricture formation 

Apart from the usual secondary inflam- 
matory stricture, there is the occasional 
case that occurs after operation and to 
which no immediate etiology may be as 
signed Donaldson and associates state that 
the events that follow the performance of 
cholecystectomy may produce stricture 
without necessanly impugning the original 
surgical technique Infection, blood, and 
bile, which pool about the extrahcpatic 
ducts without adequate drainage, are 
thought to be sufficient cause for late 
fibrotic obstruction Cole has written that 
as many as one third of his cases of stric 
ture were due to nonoperative trauma of 
this nature Although trauma is never 
completely excluded under these circum 
stances, there are instances in which it is 
fairly clear that trauma 15 not the basis 
for the difficulty These lesions may be 
confused with primary inflammatory stric- 
tures and, as often as not, it is probable 
that such a consideration has been over- 
looked at the time of the original opera 
tion However, certain cases undoubtedly 
do originate after cholecystectomy and are 
unrelated to trauma It is probable that 
the mechanism suggested by Cole and 
others accounts for some of them, as for 
the rest, the exact etiology is not clear 

PATHOLOGY AND PATHOLOGIC 
PHYSIOLOGY 

The essential pathology of a benign ex- 
trahcpatic biliary stricture is related almost 
entirely to die regurgitation of bile and its 
effect upon the In or The loss of the 
normal physiologic properties of bile that 
result from its complete exclusion from 


the intestinal tract without being lost to 
the body is of relative significance only 
Unrelenting fibrous occlusion of the com 
raon bile duct or common hepatic duct in- 
variably follows an established pattern 
that begins with obstructive jaundice, is 
punctuated periodically by bouts of chills 
and fever, and inevitably ends in some 
complication of advanced biliary cirrhosis 
In order to understand the pathologic 
physiology of biliary regurgitation, it is 
appropriate to review briefly the normal 
physiology of the formation and secretion 
of bile The secretion of bile by the liver 
is a continuous process It proceeds under 
a head of pressure that may reach as high 
as 300 mm of water At this point, secre 
tion ceases and jaundice appears Bile is 
a complex mixture containing primarily 
the sodium salts of glycocholic and tauro 
cholic acid, cholesterol, lecithin, and bill 
rubin, a pigment that represents the end 
product of the normal metabolism of 
hemoglobin Bilirubin is denied from 
hemoglobin by the action 0 / the reticu- 
loendothelial cells of the body, which are 
located primarily in the liver, spleen, bone 
marrow, and lymph nodes It finds ns way 
through the blood stream to the liver 
where it is taken up by the hepatic cells 
and secreted into the biliary ductile sys 
tern In passing through the polygonal 
cells of the liver, bilirubin is changed into 
a more soluble substance capable of being 
excreted by the kidneys This alteration 
takes place under the influence of a spe- 
cific hepatic enzyme which promotes the 
conjugation of bilirubin and glucuronic 
acid The normal course of the soluble 
pigment » along the biliary channels and 
into the intestinal tract The action of 
resident bacteria in the bow el com erts the 
bilirubin into urobilinogen A portion of 
the urobilinogen is excreted in the stool, 
the remainder is reabsorbed into the por- 
tal circulation and returned to the liver 
where it is reconverted to bvUrubm In 
turn, the latter is again secreted in the 
bile A trace of urobilinogen may escape 
into the systemic circulation from which it 
is excreted via the kidneys It can be de- 
tected in the urine as urobilin into winch 
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rhagic tendency Thymol turbidity is not 
altered by this procedure, and consistent 
with this is the absence of any detectable 
inflammatory change in the lner The 
animal shows systemic signs of illness such 
as anorexia and apathy at about four 
weeks after the onset of the expenment 

When the gallbladder is in continuity 
and the ducts are obstructed, the bile 
becomes dark green to black in color de 
pending upon the duration of the obstruc 
tion When the gallbladder is absent the 
fluid within the ducts gradually becomes 
colorless it consists of the mucous sccre 
tion of the duct walls and is called white 
bile ’ 

Parenchymatous and ductile changes 
occur slowly after experimental obstruc- 
tion of a major hepatic duct in the dog or 
cat These pathologic alterations have also 
been collected and recorded by Moncnef 
After four to six weeks, the obstructed 
duct is grossly dilated and the ductile epi 
thehum shows varying degrees of atrophy 
The small peripheral ducts do not share 
in this process however, and the lining 
cells remain cuboidal although the lumina 
of the ducts are obliterated and their num 
ber per unit area is increased After four 
lo six months there is an irregular growth 
of richly nucleated fibrous tissue around 
the hepatic lobules, there may be a 
marked decrease in the number of bile 
ducts At twelve to fourteen months the 
fibrous tissue assumes a more mature ap 
pearance and the bile ducts are gieatly 
dilated The individual lobules appear 
smaller in size, although the liver cells are 
unchanged A small amount of bile is con 
stand) present outside the biliary passages 
m the periportal areas Grossly, the ap 
pearance of the liver is unchanged for four 
to six months, then the lobular outline be 
comes more distinct After twelve months 
an irregular shrinkage occurs and the sur 
face assumes a roughened appearance 
The pathologic pattern demonstrable m 
the human is very much the same as that 
seen in the experimental animal There is 
a progressive dilatation of biliary ducts 
with inspissation of bile in the small 
cholangioles and occasionally into the 


canalicuh between the liver cords There 
is also a progressive mcrease in the amount 
of fibrous tissue radiating from the portal 
areas As the fibrous tissue mcreases in 
amount and maturity, the lobular struc- 
ture of the hepatic lobules is accentuated 
Eventually, extensive scarring may obhter 
ate the lobular architecture and destroy 
the normal pattern of the portal triads re- 
sulting in the familiar picture of LaenneC s 
cirrhosis It is of interest that once the 
process has progressed this far, it is not 
possible to distinguish between ctrrhosis 
that results from obstruction of the ex- 
trahepatic biliary tree and that which 
results from malnutrition and the imbibi 
tion of alcohol or from viral hepatitis and 
other causes 

The problem of biliary obstruction is 
rarely encountered chronically without 
superimposed infection The exception to 
this is in infants with congenital atresia 
or aplasia of the biliary system that re 
mams unconnected directly to the intes 
tmaJ tract Infection adds the cellular 
exudate associated with inflammation to 
the familiar pattern of obstruction, and 
in effect it accelerates the progressive scar 
ring process that leads to cirrhosis Infec- 
tion alone or at least without known 
extrahepatic obstruction, will also lead to 
cirrhosis, and as we have seen in infants 
with congenital obstruction the reverse is 
also true 

DIAGNOSIS 

The diagnosis of benign biliary stricture 
usually resolves itself into the differential 
diagnosis of a patient with jaundice, al- 
though on occasion die former may be 
made in the absence of this important 
clinical sign 

Patients with fibrotic extrahepatic bill 
ary stricture are usually female and m the 
middle age group, about 70 per cent being 
under 50 years and at least 25 per cent m 
die fourth decade of life. This corrcsjxmds 
with die age distribution and sex of pa- 
tients vvith gallbladder disease with which 
this disorder is intimately associated 
About 80 j>er cent of patients will have a 
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history of previous gallbladder surgery or 
some type of operation on the biliary tract 
Oftentimes, one may elicit a history of 
some unusual incident m connection with 
this operation References to excessive 
bleeding, poor exposure, or a difficult 
anesthetic may be noted m the operative 
record In certain cases a definite history 
of common duct injury and primary repair 
may be elicited from the operating sur- 
geon 

In considering the diagnosis of benign 
biliary stricture, one must first distinguish 
between those cases of obstructive jaun- 
dice that occur promptly after operation 
and those that develop gradually over a 
period of months or years after cholecyst- 
ectomy or some other operation on or 
near the extrahepatic biliary ducts Pa- 
tients in the first group offer little chal- 
lenge as far as diagnosis is concerned, the 
relationship to the immediate operation 
being obvious Patients with delayed jaun- 
dice however, even when a history of 
common duct injury and primary repair is 
elicited, may be very difficult to differen- 
tiate from the large group of patients 
suffering from diseases that manifest them 
selves in this same manner Obstructive 
jaundice that develops within the first 
week after operation on the biliary tract 
is almost always due to some mishap that 
has taken place at the time of the original 
operation However, more than half the 
patients who subsequently prove to have 
a benign extrahepatic biliary stricture will 
not 'be jaundiced wit'mn this early period 
because of the decompression afforded by 
an external biliary fistula When biliary 
drainage lasts for more than one week 
after cholecystectomy there is a strong m 
dication that some injury has been in- 
curred Biliary drainage that subsides in 
less than one week is usually insignificant, 
coming as it often does from the divided, 
small, accessory bile ducts in the fossa of 
the gall bladder In those cases in which 
cholcdochostomy has been performed, the 
presence of an injury to the extrahepatic 
duct may not be apparent until an at 
tcinpt is made to clamp the T tube or 
catheter preparatory to removal These 


patients will not tolerate such a maneuver 
if the integrity of the duct is compromised 
distal to the point of drainage 
The symptoms of delayed bihaiy stric 
ture are due to progressive fibrotic obstruc 
tion of the extrahepatic ducts and to 
infection within the biliary tree The de 
grec to which each of these factors 15 
important varies from one case to another 
In certain instances, obstruction may e 
almost complete and yet the patient ® 
essentially asymptomatic and not jaundic 
except during infrequent attacks of cho 
angitis In other cases, progressive, increM 
ing, obstructive jaundice may be the 
cardinal feature of the patient’s ilto*** 
One is occasionally very much surprised to 
find at operation that while the common 
bile duct or the functioning biliary channe 
is too small to admit a probe, the patient* 
serum bilirubin is normal The explan* 
tion for this is probably associated in soin 
manner with the consistency of the p a 
tients bile Infection superimposed upon 
narrowed segment of the biliary duct vvi 
often cause symptoms of obstruction t a 
are rehev ed as soon as the infection su 
sides The bile may be shown to be mor 
viscid during this time and to contain floe 
cub of mucus i 

The onset of symptoms m a delay 
stricture is usually insidious, although 
whole picture may be ushered in by chi 
and fever Pain may not be a prom"* 
feature of this disorder, although butaq 
colic and vague upper abdominal 
tress are described Scleral icterus 'ft 
the first visible sign of disturbance Dar 
colored, foamy urine and light color 
stools will soon follow Pruritis may ® 
very annoying and early complain* 
pcated episodes of cholangitis with c 1 
and fever, loss of appetite, and deepening 
jaundice are characteristic. The presence 
of a persistent external biliary fistula 
lowing a previous operation on the g a 
bladder or common bile duct is P r | II J 
facie evidence of biliary obstruction " " c 
any obstructing mechanism may be r 
sponsible for such a fistula, a stricture n»u5^ 
certainly be excluded In certain instance 
the fistula may close temporarily, u 
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usually under these circumstances there is 
a reappearance of jaundice punctuated by 
bouts of cholangitis until the fistula recurs 
Examination may be of little help ex 
cept for the yellowish discoloration of the 
skm and mucous membranes The liver 
is often somewhat enlarged and tender If 
the disease has been allowed to progress, 
there may be definite signs of malnu- 
trition and weight loss Peripheral edema, 
ascites, eccymosis, a flapping tremor, and a 
distinct fetor hepaticus are late signs of 
hepauc deterioration Evidence of portal 
hypertension implies the existence of ad- 
\ anted biliary cirrhosis This may be 
demonstrated by the presence of esopha 
geal varices An enlarged spleen may or 
may not be present 

The unne of a patient with biliary ob- 
struction is dark colored, owing to the 
excretion of bile Urobilin is absent when 
the obstruction is complete, and the stools 
may be \ery pale or clay colored, contain- 
ing no bile or urobilinogen An elevated 
serum bilirubin or icterus index is noted 
on examination of the blood, and a van 
den Bergh test usually gives a direct reac 
tion 

The serum alkaline phosphatase is al 
most always elevated in this disease above 
10 to 15 Bodansky units The prothrombin 
content of the blood may be reduced to 
50 per cent or less of normal but will 
respond favorably to parenteral vitamin K 
therapy within twenty four hours if hepatic 
deterioration is not advanced The serum 
transaminase is often normal or only 
slightly elevated Glutamic oxalacetic 
transaminase values up to 200 to 250 units 
are consistent with a diagnosis of biliary 
stricture Cephahn flocculation and thymol 
turbidity tests are almost always negative, 
at least in the early phases of the disease 
before the liver has been seriously dam 
aged When, after prolonged obstruction, 
these tests may become positive, their 
value in the differential diagnosis decreases 
considerably because of the superimposed 
parenchymal liver disease 
The differentiation of delayed biliary 
stricture from one of the other mechanical 
obstructing agents that affect the extra- 


hepatic biliary tract is somewhat academic, 
inasmuch as the treatment for these dis 
orders is the same, le, exploration and 
determination of the nature of the ob 
structing mechanism and the performance 
of some type of definitive procedure to re- 
establish biliary continuity The important 
problem lies, however, in the differentia- 
tion of the mechanical extrahepatic ob 
struction from the primarily intrahepatic 
parenchymal disorder that is not benefited 
by operation To operate unnecessarily un 
der these circumstances is not only wasted 
effort but may cause considerable harm 
The liver status is often so precarious that 
the added trauma inflicted by an anes 
thettc and operation can tip the scales for 
an unfavorable outcome 

Differential Diagnosis 

viral hepatitis Primary viral hepa- 
titis is usually associated with general ma 
laise, anorexia, and nausea, often before 
the appearance of clinical icterus The pa 
tient complains of weakness and ease of 
tinng The appearance of the yellowish 
tinge to the sclerae is often merely incident 
to the systemic illness There may be a low 
grade fever Examination may not be 
very helpful in the diflerentiauon from 
biliary obstruction The laboratory data, 
on the other hand, are often of consider 
able assistance Although bile is noted in 
the unne, urobilin may be elevated rather 
than absent In certain cases, however, 
the reverse is true The stools are variable 
in color but may be pale or even clay 
colored in appearance The cephahn floe 
culaUon and thymol turbidity tests are 
usually positive — a strong point of differ- 
entiation The serum transaminase, low or 
only slightly elevated with biliary stneture, 
is almost always elevated with viral hepa- 
titis Glutamic oxalacetic transaminase 
values over 300 units are common, and if 
over 500 or 1,000 units, the diagnosis of 
stricture is very unlikely Coronary occlu- 
sion, massive muscle-crush mg injuries, and 
pancreatitis are the only other clinical cn 
titles known to produce such high trans- 
aminase values 
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primary biliary stricture Included situation that may be encountered is 3 
in this category are the various primary combination of the other two Both the 
inflammatory diseases of both the intra mtrahepatic and extrahepauc ductile ns- 
hepatic and cxtrahepatic biliary tree, terns may be involved by this pn® 31 ) 

which manifest themselves by obstructive inflammatory disease, thus creating a 

jaundice and are unfortunately often dif difficult therapeutic problem 

feicntiated from other causes of extra In the opinion of the authors this is 3 
hepatic obstruction only at laparotomy progressive disease that is not helped J 
The onset of illness may be rather vague surgery and usually ends m fataht) 
and indefinite Pam and epigastric dis bile duct calculi It is not unco® 
comfort anorexia and nausea are usually mon after cholecystectomy to be requir 
followed by the appearance of jaundice to differentiate a stricture from a cowmo 
Physical examination and the laboratory duct stone As indicated previously 
may only confirm the existence of obstruc ever, this may be of academic mte ^ 
tive jaundice In the absence of a previous only, inasmuch as both conditions usu 
operation on or near the biliary tract, it is requite surgical intervention ^ le •| aU ^ , „ 
not difficult to rule out a traumatic stnc- associated with an obstructing ca CU ^ 
ture but an obstructing common duct classically intermittent whereas the J ^ 
stone or more often a pancreatic car dice of a stricture may be progressive ^ 

cinoma may be impossible to exclude with- unrelenting One cannot rely on „ 
out exploration At operation the surgeon ture of the clinical story, however, 0 ^ 
is usually surprised not to find one of these previously indicated, one may ha ' £n£ 
more obvious causes of biliary obstruction typical fibrotic cxtrahepatic k l | ,3I Y * ^ 
He may encounter one of several situa ture in the absence of clinical J 3 . 
tions ( 1 ) The obstructing mechanism and, m fact, in the absence of 20 
may be entirely mtrahepatic, located at the serum bilirubin The findings and l ^ 
level of the smaller biliary ducts or cho tory tests made under these circunis t j* 
langioles Nevertheless, this situaiion will may be of very little help As Ion? 
not be readily apparent, inasmuch as the Iner will secrete dye, a chologra&n ^ 
extrahcpatic ducts will appear to be quite may define the calculus in me j fpl h 
normal Operative cholangiography will duct As often as not, however, me ^ 

not be very helpful The diagnosis may be of the jaundice or the degree of ,ver 

made by liver biopsy, although by this age precludes this possibility uch 35 

time it has usually been suspected While drug hepatitis Certain drugs 
it is perhaps a misnomer, the term chol Thorazine, methyl testosterone “ 
angiohtic hepatitis ’ lias been rather com phen, sulfonamides, thiouracil, 30 ^ w 
mon!) associated with this particular ammosalycilic acid (PAS) are n ? ^ 

syndrome In the authors’ opinion, it cause a type of jaundice that may 

represents one of several clinical manifes- difficult to differentiate from the f aU c{l£in , 
tations of primary inflammation of the produced by a common duct ^ 

biliary tract (2) In the second instance, The history of intake of one o ^ 

the obstructing mechanism may be entirely drugs in die absence of a pitviou* ^ } 
cxtrahepatic, involving only the major cystectomy is strong evidence a? 3 
ducts The ducts arc usually small in cal stricture The other mechanism* * 
iber and their walls are often very thick mon duct obstmeuon aic not cxC u ^ ^ 
The lumen will sometimes not permit the easily and are frequently differ" 
entrance of the smallest T tube On only by operation 

occasion the narrowed area is limited in dlbin-johnson syndrome Since ^ 
si/e, but usually it involves the entire e\ the differential diagnosis of J Jlin iCe , j* 
tra hepatic ductile system Tins condition included a newly described d««-a« « 
has often been designated by lire term liver known as chronic idiopathic J jU ^j 
obliterative cholangitis * (3) The third Descnbe-d independently by I> ubin 
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Johnson and Spinz and Nelson, the disease 
is characterized by chronic or intermittent 
jaundice, abdominal pam, fatigue, dark 
urine, hepatomegaly, biomsulfalem re 
tention and failure to visualize the gall- 
bladder by either oral or intravenous 
cholecy stography The disease has a fa- 
milial tendency The intermittent quality 
of the jaundice also characterizes the other 
symptoms Idiopathic jaundice is con- 
sidered to be an inborn error of metab- 
olism and has an excellent prognosis as far 
as the life of the patient is concerned Be 
cause of the favorable prognosis, it is most 
important that this disease be differentiated 
from the more serious causes of extra 
hepatic biltary obstruction, though this is 
seldom done without surgical exploration 
nfoplasm Malignancies of the com- 
mon duct, the ampulla of Vater, or the 
head of the pancreas may all present 
symptoms of obstructive jaundice and 
must be excluded in any differential diag 
nosis of benign biliary stricture Certain 
common duct malignancies are very slow- 
growing and desmoplastic and, in fact, 
may look grossly very much like benign 
strictures In lesions of the ampulla, gas- 
troenteric bleeding is not infrequently 
noted and may, in certain cases, be the 
first sign of difficulty The classical in 
' cried three ’ pattern seen in the duodenum 
with barium contrast often identifies the 
lesion before cxplorauon Contrary to 
earlier teaching, pam in the back is a 
frequent symptom in carcinoma of the 
pancreas 

Benign neoplasms of the cxtrahepatic 
bile ducts are less common than malig- 
nancies They may become large enough, 
however, to obstruct the duct and enter 
into the differential diagnosis of jaundice 

CHOICE OF OPERATION 

The causal relationship between benign 
biliary stricture and accidental trauma 
incident to the performance of an ordinary 
cholecystectomy is well established In 
considering the choice of operative pro- 
cedure that is to be utilized m the restora- 
tion of biliary continuity, one must first 


distinguish between the procedure carried 
out at die time that an injury is incurred, 
or shortly thereafter, and the operation 
that may be performed for the relief of 
stricture at some later date (delayed 
stricture) In the first situation, one 1 j 
dealing with relatively normal tissues and 
a patient who is generally a satisfactory 
operative rak In the other instance, there 
may be considerable scarring of tissues, 
obliteration of normal anatomic land- 
marks, as well as a patient who is often 
less than satisfactory as an operative risk 
Primary definitive repair of an injured 
common bile duct or common hepatic duct 
is not a frequent occurrence to judge from 
the statistics provided by a senes of cases 
reported by Donaldson and associates in 
19o6 Out of 85 cases which later proved 
to have traumatic biliary stricture, only 9 
were treated by definitive surgery at the 
tune the injury was incurred There may 
be several reasons why sucli injuries 
would not be treated at the time of the 
original opeiation but it is apparent in 
retrospect that most of them were simply 
not recognized 

Considered generally with the group of 
primary operative repairs are those pa- 
tients who are operated upon again shortly 
after the original operation because of 
evidence of compromised biltary conti- 
nuity Obstructive jaundice that becomes 
apparent within the first week after chole- 
cystectomy or excessive biliary drainage 
from the wound that lasts longer than 
one week are both strong indications that 
some mishap has occurred and re cxplora 
tion is usually vv arranted 

It is of interest that very little mforma 
uon is available regarding the outcome of 
primary corrective procedures performed 
at the time of accidental injury to the bile 
ducts As already indicated, not many of 
those cases are recognized at the original 
operation, and this coupled with the fact 
that few primary repairs arc ever reported 
accounts for the lack of reliable data on 
this subject In a small series of patients 
personally known by the authors and in 
each case followed from the tune of the 
original ojreration, an injury to the duct 
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was repaired immediately by a primary 
end to end anastomosis In e\ery instance 
the formation of a fibrotic stricture re 

quired further operative intervention m loop or Roux Y cholcdochojejunostomy 
order to re establish biliary continuity The authors have preferred to re-estab- 
Although the number of patients was lish biliary entenc continuity under the* 
small (5), the consistent failure of the conditions by means of a long Roux 
duct to duct anastomosis performed under limb of jejunum However, despite c 
these conditions is impressive 
In the past great stress has been placed 
upon the value of the sphincter of Oddi m 
the prevention of regurgitation of bowel 
content into the biliary ducts This time 
honored principle has served as the basis 
for the popular notion that biliary enteric 
continuity should always be restored by a 

procedure that preserves this sphincter _ . 

One cannot quarrel with the idea that the to restore biliary entenc continuity or 
sphincter of Oddi may prevent regurgita delayed biliary stneture does not apP 
tion into the common bile duct, but there ‘ u “ cua 

is reason to believe that this particular 
point may be less important in the sclec 
tion of an operation designed to re estab 

lish biliary continuity than heretofore — 

understood In any case as a primary external biliary fistula, (2) the number 
procedure for the restoration of biliary previous attempts made to restore , 
flow following accidental injury to the continuity (3) the general condition a* 
extrahepatic biliary tree the value of the age of the patient, and (4) the J” 
standard end to end anastomosis of the specific condition of the patients » 
duct is seriously questioned Having determined that it i i j 

On the other hand, through experience re explore the patient’s right upper 4 
gained principally with the Whipple rant then (a) the length of the 5tnC 
operation there is considerable evidence (b) the disparity in size of the duct pro 
attesting to the fact that the common bile mal and distal to the stricture, and (cj 
duct or common hepatic ducr may be availability of duct abOvo And bcW* 
anastomosed primarily and directly to the stricture, all provide m/ofmition 
enteric- tract without subsequent stricture which a decision is made as to the d e 
formation Mathew son, using the Roux Y tive procedure to be used In the rcstora 
principle in restoring enteric and biliary of biliary continuity Complete ctcu* 00 
continuity found no strictures in 30 con the stricture has been emphasized by 

sccutive Whipple operations Longm.rt " 

and Engel studied 50 patients in whom 
some type of reconstructive ojicration had 
been done on the biliary tract. They, too 
noted consistently good tcsuIu in those 
patients who were reconstituted by prt 
mar Y biliary -entenc anastomosis as com 


as it is for delayed biliary stricture. 
Moreover, the choice is the same and lies 
between choledochoduodenostomy and a 


evidence to the contrary included in * 
preceding paragraphs, there is not a 
present sufficient experience with any type 
of primary repair other than an end to-en 
anastomosis to warrant recommending any 
change in this essentially universally ac 
cepted method of reconstruction 

The choice of procedure under con 
Uons that require a secondary opera 


aeiayea oinary smciuic uuw — - * ■ 
to depend necessarily upon the 
factors that determine the 
choice for a primary operauon The 
tion of a secondary procedure is g° vC 
by (1) the presence or absence^o^ ^ 


me stricture nas ocen ^ 

authors and the type of repaifwill n 
sardy depend upon the hmOunt o 
available after the stricture ^has ^ 


excised Procedures 'that' do not •— , 

excision of the stneture have in ,hc 
met with hale sucCesi At one time ‘ tt 
recommended practice, in a small ^ 


, J i^omniinaca practice, in a 

pared with patients in wliom end to-end fibrotic stricture to open die duct ^ 
due me repairs had been uulizcd Tlie tudmally through the narrowed area ^ 
m f ho i of , br ”"!”K ,hc h™' 1 •» *l« do* ■■ Ira.metscly in Ihc >""“",3 
mnr 1 “ d "" bl f ducl “ •“ co " Humic \nkuhcr. Some million 
travcnul a problem in the primary repair such ilncturu by mean, of an u» ln ““ 
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such as the Bakes dilator and placed a 
T tube in the duct for several months to 
maintain the flow of bile The recurrence 
rate utilizing these procedures eventually 
precluded their further use A similar fate 
has befallen the operation of implanting 
an external biliary fistula into the upper 
gastroenteric tract This procedure con- 
sisted of creating an external biliary fistula, 
where one did not exist, and later dissect 
mg it out for the purpose of conducting 
the biliary secretions into the stomach, 
duodenum, or a loop of jejunum In this 
instance the formation of scar tissue 
about the implanted fistula almost invari- 
ably resulted m recurrent stricture forma 
tion and obstruction to the flow of bile 
If, after complete excision of the stnc 
ture, the two ends of the common bile 
duct or common hepatic duct may be 
mobilized and approximated end to-end 
without tension in an accurate mucosa to 
mucosa anastomosis, m the minds of a 
number of surgeons this would be the 
procedure of choice in the reconstitution 
of the cxtrahepatic biliary tract This does 
not mean to say, however, that even those 
individuals who recommend this operation 
believe that an end to-end anastomosis is 
necessarily the best procedure available 
under any and all conditions When there 
is marked or even moderate disparity in 
size between the two segments of the duct, 
when the distal end has to be dissected out 
of the head of the pancreas and is found 
to be inadequate, when it 15 apparent 
that the distal end of the duct consists 
primarily of scar tissue, or when for any 
reason an accurate anastomosis cannot be 
constructed, one should be prepared to 
abandon the end to-end anastomosis for 
one of the other available procedures 
There are several methods by which 
one may connect the proximal portion of 
the common bile duct or common hepatic 
duct to the intestinal tract Each proce- 
dure has its advocates, its advantages, and 
its drawbacks Most authors are agreed 
that the stomach is not suitable for this 
purpose Its walls are too thick for an 
accurate anastomosis and the presence of 
highly acid secretions within the stomach 


is considered a strong disadvantage The 
duodenum has been used for many years 
in this connection W J Mayo first intro- 
duced the choledochoduodenostomy m 
1905, and to this day surgeons at the 
institution that bears his name are the 
strongest advocates of this particular pro 
cedure Walters has emphasized the sim- 
plicity of the surgical technique and the 
low morbidity of this operation He has 
always been a strong proponent of the idea 
that reflux of duodenal content into the 
biliary ducts made no difference whatso- 
ever, and that when patients did manifest 
evidence of cholangitis following such 
a procedure, there was always a recur- 
rent stricture at the pomt of anasto- 
mosis There are many who agree with 
Walters and there are many patients alive 
and well today upon whom this operation 
has been successfully performed Certainly, 
choledochoduodenostomy and hepatoduo- 
denostomy have earned a rightful place in 
the surgical management of this disorder 
The jejunum has also been used success 
fully to conduct biliary secretions under 
these circumstances from the stump of the 
common hepatic duct in the hilus of the 
liver It may be brought up to the biliary 
channel as a loop, or a Roux Y limb may 
be utilized for this purpose as suggested 
originally by Allen and almost simulta- 
neously advocated by Cole 

The authors favor the principle implied 
by the use of the defuncUonalized jejunal 
limb for secondary repair of biliary stnc 
tures, and have utilized the Roux-Y limb 
for anastomosis to the biliary tract both at 
the hilus of the liver and, as will be noted 
shortly, in the mtrahepatic approach with 
resection of the left lobe of the liver In 
recent years choledochojej unostomy utihz 
ing the Roux-Y principle has been selected 
as the method of choice in the reconstruc- 
tion of all secondary strictures, and even 
when the distal end of the duct has been 
readily available, reconstruction of biliary 
flow is rarely accomplished by an end to- 
end ductile anastomosis 

We now come to a group of cases in 
which for all practical purposes nothing 
further may be accomplished to re estab- 



Iish biliary enteric continuity at the hilus 
of the liver In this type of case more than 
one attempt has usually been made at 
repair in the right upper quadrant as 
often as not three or moic failures hate 
resulted from this approach The imra 
epanc cholangiojejunostomy was designed 
to re establish biliary enteric continuity in 
those patients in whom the other me, hods 
a e faded Oftentimes these patients will 
have reached the end of Iheir rope both 
Tltom , em °“ onall >' and further 
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such cases are best approached again 
through the right upper quadrant 


Choice of Procedure in Primary Stricture 

If it could be determined preoperamel) 
that a particular stneture was of tic 
\ ariety that has been designated in pre* 
vious sections as primary it would be tic 
authors recommendation to avoid an 
operation Unfortunately, however suci 
cases are often discovered by accident 
while cxplonng for other possible caiw* 
of cxtrahepatic biliary obstruction. 
operator faced with a thickened narrovw 
duct and jaundice usually feels compel^ 
to open the duct and explore it In 
past it has been recommended practice » 
drain such ducts indefinitely with a sm* 
caliber T tube, the rationale being tM* 
bile in the intestinal tract acts as a stn»* 
biliary sccretagoguc By diverting the 
via the T tube it was assumed that tW 
activity of the liver would be decreased 
thereby encouraging subsidence of 
inflammatory condition within the 
ducts Improvement in this condition 
in fact been rejiorted by tins method 

management 

In the experience of the authors 0 * 
ever primary stneture of the extmhcp 3 
biliary system or obliterative clioIanS*^ 
is jjart of a larger disease entity 
includes as well Us intrahepatic count 
part cholangiohtic hepatitis The ctio 
as previously indicated is unknown ^ 
the course is almost imanably pro' -1 ^' 
and dowTihill T tube drainage . 
nothing beneficial to this situation _ 
may even be considered harmful- 
tainly the irntation caused by a i® 1 * , 
material such as rubber ujxin an a' fC . 
inflamed duct cannot be of much bcfl c 
in this particular situation 


T\ ALUATIOX AM) . 
l’REOPLRATI\ T PREPARATION 


T he jm jnration of the jiaticnt ^ 
ojxiration is one of the most 1,1 
considt rations in the management of “ , 
casts Tlie patient is often dejilctfd 
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physically and mentally as the result of a 
l long and usually costly illness and will 
< require the utmost of our shills as both 
physicians and surgeons If the disease has 
been long standing, tlie factor of In er 
damage will frequently limit whatever we 
might hope to accomplish for any partic- 
ular patient Biliary cirrhosis in certain 
instances is so far advanced that very little 
may be gained by decompressing the 
biliary tree The authors have had the 
experience of being able to demonstrate 
very adequate biliary drainage from both 
lobes of the hver following mtrahepatic 
cholangiojejunostomy but, because of 
damage incurred prior to this operation 
the patient remained jaundiced and finally 
succumbed to the complications of the 
disease Thus, it is part of the preparation 
of such a patient for surgery that the 
proper evaluation of his general status be 
determined 

In a patient with benign obstruction of 
the extrahepatic biliary tract, an evalua 
tion of preoperative status consists csscn 
tially of determining how much damage 
has been incurred by the hver Although 
there are numerous laboratory procedures 
available, the physical examination of the 
patient is more valuable prognostically 
than any hver function test If the patient 
is well nourished and well muscled, if he 
presents no evidence of peripheral edema 
ascites or eccymoses and if he has no fetor 
hcpaticus, one may be fairly certain that 
such an individual has satisfactory hver 
function If the patient has a good appetite 
during an afebrile period, particularly a 
good appetite for meat, and if he tolerates 
such a high protein diet without signs of 
impending liver failure, such as mental 
confusion, torpor, Happing tremor, and 
fetor hcpaticus, it is evident that his 
hver is not so seriously damaged that he 
will not tolerate an operation safely In 
addition he will probably dense a satis 
factory result from decompression of the 
bibarv tree 

The level of jaundice or serum bilirubin 
is of little significance prognostically The 
prothrombin time and, more significantly. 
Us response to parenteral vitamin K is of 


considerable importance in establishing the 
degree of resiliency of the liver and its 
ability to restore itself The total serum 
proteins may reflect the inability of the 
hver to elaborate serum albumin but of 
much more importance is a direct meas 
urement of the serum albumin itself 
Reversal of the ratio between albumin and 
globulin, classically incontrovertible evi 
dence of cirrhosis and depressed liver 
function, is not as important as the level 
of serum albumin in establishing the 
efficiency of hver function The albumin 
may be normal and the albumin /globulin 
ratio reversed owing to elevation of the 
globulin fraction In the absence of jaun- 
dice, bromsulphalem retention is an ex- 
cellent laboratory aid in the evaluation of 
hver function Values over 20 per cent are 
considered highly significant 

Other preoperative procedures that may 
be of help are x ray studies of the upper 
gastrointestinal tract, intravenous cholan- 
giography (cholografin) , and esophagos 
copy Each of these diagnostic tools has 
Us place and under a given set of circum 
stances may be most valuable Esophageal 
varices may be discovered either by x ray 
study or csophagoscopy Cholografin 
studies although generally valueless in the 
presence of jaundice, may occasionally 
give considerable information 

In the event that the patient docs not 
measure out satisfactorily on evaluation 
for an anticipated procedure, certain 
measures may be taken to improve his 
status Obviously, until the stricture is 
relieved, all these measures are of temp- 
orary value only However, adherence to 
a regulated program for a few days to 
several weeks may improve the patient’s 
chances considerably These measures arc 
directed primarily at a jioor nutritional 
state The patient is offered a high caloric 
high carbohydrate, low fat, and, if he 
tolerates it, a high protein diet with large 
vitamin supplements, particular attention 
being paid to the fat soluble vitamins A, 
D, and K. These are specifically lost to the 
patient with complete obstruction owing 
to a biliary stricture because of the absence 
of bile in the enteric tract, and replace- 



ment must be by the parenteral route The 
prothrombin time is an index of the 
effectiveness of the vitamin K, the others 
require no special measurement Patients 
with advanced biliary cirrhosis often mam 
fest hypoalbuminemia This may be specif- 
■cally replaced with serum albumin or 
whole blood, the latter probably being 
better if the individual is anemic and 
hypovolemic as well Antibiotics are re 
served for the patient with cholanguis 
The authors have used Chloromycetin 
resute Se ™ lh Sr auf >'»S 
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4 The anastomosis should be performed 
over some type of stent that may remain 
in place for protracted periods of tune. 
Such splints should be readily removable 
at the desired tune After six months, 
internal biliary splints probably cause more 
harm than good 

5 Anastomoses between various por 
tions of the biliary tract or the biliary 
tract and the bowel must be free of ten 
sion and properly drained Attention to 
small detail may make the difference 
between success and failure 


SURGICAL MANAGEMENT 
Basic Principles 

Management of bemgn 
ncc V, . UrC °‘ ' he '« ra hvpahc b,lu5y 
o 'J m r u t>Pe of P™«dure u mil, red 
bll ™ wo'* co ‘}‘ mm ’y between .he 
tracer* tCm and 1110 gastrointestinal 
tract, certam principles must be observed 

m ,b. ' , ! , tnC 'T and all sca r tissue w.th 

£ exc^it ° f ' 0bs,ruc,cd duct should 
be excised as completely as possible Any 
procedure that uttlues the stricture m the 
repair u predisposed to fa, lure To remove 

2'“ “ s,ue “ f* wall of the due. „ 
usually an nnposstbthty and, therefore, one 
must compromise somewhat m order to 

t htch mwmr lam0 “ m0f 

, The anaI tomosu between the two 
tinctures must be made accurately The 

importance of a mucosa tmmueosa an “ 

tomosn has long been stressed by all 
authors m this particular field X 

m LV‘ C *T r r r ° f thc anas tomosis 
must be made with fine, interrupted, ab 
sorbablc suture ma.cnal Contmuous 

sszrs.*.*"’* 

tween the two structures and ore- 
fc T stnc ture forma.™ 

Nonabsorbable suture has been W„ 

Unr^^ralraf” 1 ^^”” 

formation of „o„„ NoUtbaS nt 

- - 


Technique of Exposure 

The extrahepatic biliary stncture m 2 ! 
be approached by a long right subcostal 
incision that crosses the mid line 
13-1 ) Since the operation for the stricture 
often follows a previous cholecystectomy 
or a previous attempt to repair the stric 
ture, there is usually some type of scar or 
several scars in the right upper quadra" 
of the abdomen If the existing 
happens to be in the line of the intend 
incision it should, of course, be excised 
However, one should not hamper Jus 
posure for this procedure in any 
and the existence of a previous scar shou 
not necessarily determine where the new 
incision is to be placed Should the or * 
nary right subcostal incision prove to 
inadequate one may extend the masK" 1 
subcostally for a variable distance down 
the left side (Fig 13 2) , 

Certain patients with a narrow cost 
arch or with an unusually large and fim 5 
liver will offer great difficulty of exposure 
There arc two other incisions that njj*' 
be used in ihesc difficult cascs-J^ 
Marwedcl incision, originally described > n 
1903, has the advantage of allowing * c 
operator considerably more exposure wt 1 
out thc necessity of opening into the chc ** 
the other employs the thoracoabdoniim" 


approach 

Tlic MarwLdcl incision has t*™ 
adapted for cither side of the a belong 
and lias proved to be a most valuable a« 
junct in certain cases (sec fig >3-1^ ^ 
applied to die left side) The incision 
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today is much the same as that originally 
described by its author The skin and 
subcutaneous tissues are divided down to 
the costal margin The superior flap of the 
incision is dissected upward and die lower 
rib cage exposed In this flap are the lower 
fibers of origin of the pectoralis major 
muscle and slips of the rectus muscle 
The muscular attachments are freed 
from the costal arch with the exception of 
the fibers of origin of the diaphragm The 
sixth and seventh costal cartilages are 
divided anteromedially and the nmth and 
tenth costal cartilages laterally The ends 
of the intervening sixth, seventh, and 
eighth nbs are severed and the entire 
anterior costal arch is reflected superiorly 
as a flap without opening into the pleural 
cavity 

The combined thoracoabdominal in 
cision permits the superior displacement of 
an enlarged liver m such a manner that 
the porta hepatis is brought anteriorly 
into the wound One may employ a trans 
verse abdominal incision that curves up 
and crosses the costal arch into the eighth 
interspace or the intercostal portion may 
be combined with a paramedian incision 


and tubes should not be brought through 
the incision but through stab wounds 
placed to one side of the main wound T 
tubes or catheters should be brought 



Fig 13 1 Benign biliary stricture The ab 
domen is usually entered through a right sub 
costal incision wh ch crosses the mid line 

through the abdominal wall at points 
convenient to their exit from the structure 
that they are intended to dram Inter 
rupted, fine nonabsorbable sutures are 
used for the closure of these wounds In 



on tlve same side of the abdomen (Figs 
13 3, 13 4 13 5, 13 6, 13 7) Whenever 
the chest is opened it is alwajs drained to 
an underwater trap 

The closure of any of these incisions 
must lie carried out with gteat care Drains 


the larger percentage of patients it will 
make little difference what type of closure 
is employed. However, the jaundiced, 
hypoprotcinemic, and malnourished pa 
tient will usually require additional con 
sideratioti and a careful, interrupted fine 
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silk closure senes this purpose Retention and omentum until the hepatoduodenal 
sutures are not used m these cases In ligament is defined (Figs 13 8 13 9) If 
recommending silk or cotton it is with the it is possible to locate the foramen of 
now e ge t at more of these wounds will Winslow the problem is simplified con 
7 'wTi SOrM ° f the suturcs ,han lf cat inferably Anterior to a finger placed a 
gti a een employed However it is the foramen are the three structures in 
which the operator is most interested 
the hepatic artery, portal vein and com 
mon bile duct Usually, the anatom c 
relationship of these three structures 
considerably altered by scar tissue and 
adhesions so that their individual idcnti 
fication often depends upon otl er features 
A small gauge needle on a syringe ma> 
of considerable assistance m this regam 
The hepatic artery may be identified bv 
Us regular pulsations It is generally the 
most anteriorly placed and the most readi) 
recognized of the three structures Once 
located a piece of umbilical tape should 
placed around the vessel m order to fact 1 
tate further dissection and mobilisation 
(Fig 13 10) The portal vein is found a 
times with great difficulty It is the mos 
posteriorly placed structure in the hg a ”jf n 
and because of the density of the adhe- 
sions and the compressibility of the ' f ' n 
. ' g 133 Hen gn bit ary tnct ire rurhi *t may be opened inadv ertentfy during th 
thoracoabdominal inns, on 8 phase of the dissection If such an arc 

{ . . dent should occur the rent in the veui ^ 

e that tins additional risk is a fair cx s 'mply oversewn with a running fine s' 
c langc or the security of such a closure suture Once recognized the portal 
T , should be encircled with a nonocclud n 

cchnique of Dissection tape and carefully avoided (Fig 13 K>) 

The major problem in m ^ i . Having identified two of the maj® r 

right upper quadrant in mi P ° r ‘ ns . ,f,c structures in the porta hcpatis discou 
patients lies m the extm * °n t * ,CS ° of ‘he third is greatly facilitated TIc«a 
through which one must a 3 ,f S * 0ns ture of the biliary channel which >< °* 

reaching the nal area of ca,td ,n t,lc hepatoduodenal hganent 

w a matter of die rec and ^ ,1 '° n , ^ 1,5 depends upon the size and location of 1 r 
Died to the number of nrfV >reC * ^ rc stricture that is present this in turn 

tions that Ime been earned oiif , \ CX ^° ra * a,cd to the etiology of the stricture 
landmarks arc often of hide * n 2 t0m,c Traumatic strictures arc most frequeflth 
and the adlestons mav b, ,ocaud ,n thc common hepatic d i fL 

dense In approachinir the rvirti ,cu ar > Strictures secondary to disease in d o P iD , 

and dimmer tht In, r ,d , rt a * cr ' lII > nujim tin. distal (intrapancrcalic) ! K ' r 
tracts! iiinliullt and interiors ,, , 1 “ ,,on °< coinition hilt- duel IW" 
lt> sharp and often ndt ou , , 1 inflammatory strictures ofttn insuhr u f 

.nfcrt.tr , ..face I""' 0 me as well as the c'« rJ 

lie adjacent ic h n d. odcmnn stcmacl? !.- P “’ C u<c ™d ^eomlnn t* ^ 



postojacrative stneture* 
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RECTUS 


F g 13 4 33e gn b liary str ctu e right thoracoabdom nal nc s on 
The r ght rectus muscle is be ng d v ded 



F g 13 5 Ben gn b I ary s ure ngl t d oracoabdom nal ncsoi 
The abdo cn has been entered and the costal n arg n s about to be 
d v ded to nter I c <* rr hlh creo tal space 


often unpl catc tl e major portion of tl c s bit T1 e proximal end of the ob 
cxtral epatic btl ary sjsttm If a stricture strutted duct n ay usually be located by 

is localized and complete tic duct above repeated aj irations in tic porta 1 epatis 

it VitU l e dilated and the duct below col and then by xery careful dissection a 
lapsed Tl c d ct distal to tl e str cturc is bulbous tl umblikc project on of variable 

in fact often small and its identification size is dcfntd (Fit, 13 11) Tl is bulbous 

may be exceedingly difficult or m pos structure is opened as close to us distal Up 
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as possible and the lumen explored The 
patency or lack of patency of the nar- 
rowed area as well as the distal portion of 
the duct is determined A malleable probe 
is passed as far as it will go m both direc 
tions and, if possible, it is passed into the 
duodenum through the papilla of Vater 
Under certain conditions, it may be neces 
sary to open the duodenum in order to 


end to end anastomosis. Additional length 
of the distal segment may be obtained b? 
mobilizing the duodenum and the head of 
the pancreas This is done by incising the 
peritoneum along the border of the sec 
ond part of the duodenum and blunth 
dissecting the head of the pancreas from 
its bed in the retroperitoneal tissues a 
step that is accomplished with veiy little 



— *■ 

bcc/divjdcd^nd" the Il tZ« S «| ClUrC ” ght ,hor acoabdominal incision The nght <1 h 

c pieura i cavity entered 


b,,e duct "'"■“s'' 

"* dCC,S,m be 

imestm-if 1 ,IC manner m wl >ich biharv 
uTV^ tmmty V 1 ' ** rccotlsll[ uted. 

rnfcu'' *7 -."-'“LfS 


blood loss since it is performed in an ^ 
brjonic plane of cleavage. Lahey and W* 
associates have repeatedly emphasized c 
use of an end to-end anastomosis. n 
order to accomplish tins procedure n*** 
often Lahey has advised dissecting the 10 
trapancrcaiic portion of the comm 0 ** 1 
bile duct from its bed in the pancreas. 

Tlie proxunal portion of the duct ** 
usually dilated Tlie major problem m 
use for any type of anastomosis is rcJat 
to the length of duct available which 
course, is direct!) related to die pro-vun tf 
of die stricture lo die point of bifurcation 
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of the left and right intrahepatic ducts 
To obtain additional length of proximal 
duct, parenchymal liver tissue may be 
cored out” from around it The superior 
limit of such a dissection is usually the 
bifurcation Under certain conditions, 
however, an anastomosis may be accom- 
plished with the two hepatic ducts sep 
arately or with the two ducts brought 


way that the knots are tied on the outside 
of the lumen The two posterior rows are 
placed first, the stent is fitted into the 
lumen, and the anterior rows are placed 
last The stent in this case is a latex rub 
ber T tube The elasticity and patency of 
the tube are tested, and then a hemisphere 
of rubber is cut out of the T portion at 
a point just opposite the long arm The 



Fig 13 7 Benign biliary stricture right thoracoabdominal incision The In cr has been dis 
placed superiorly through the diaphragm into the right pleural easily thus rotating the inferior 
surface of the liver and porta hcpatis anteriorly 


together first m a side to side anastomosis 
that provides a single proximal lumen 

End to End Anastomosis 

The two ends of the prepared duct are 
carefully approximated with two rows of 
sutures (Fig 13 12) The outer row con 
sists of interrupted No 4 0 silk sutures 
wluch arc placed, for support only, in the 
adventitial tissues around die duct The 
inner row of sutures consists of inter 
rupted No 4 0 gastrointestinal catgut on 
an atraumatic needle placed in such a 


ends of the short arm are cut off so that 
the tube does not traverse the papilla into 
the duodenum The long arm of the T 
tube is brought out of the duct through a 
linear incision made at a point at least 
one centimeter below the anastomotic site 
The linear opening in the duct is then 
dosed snugly about the T tube with fine 
gastrointestinal catgut sutures. A moder 
ate sized Penrose dram is placed to the 
foramen of Winslow and brought out 
through a separate stab wound placed in 
fenor to the major wound on the lateral 
aspect of the abdomen The T tube is 
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brought out through another stab uound 
placed at a point comement to the exit 
of the tube from the duct 

Choledochoduodenostomy 

As one of several procedures designed 
to reconstitute biliary enteric continuity 


catgut sutures through the full thidn&s 
of the duct and the mucosa submucosal 
layer of the bowel, tied in such a way that 
the knots remain outside the lumen Tlie 
outer row of fine silk sutures approximates 
the adventitial tissue about the duct to 
the seromuscular layer of the duodenum. 
The duodenum is anchored to the rn/enor 



F.g 13 8 Ben i^i b 1 aO 
stricture The dense dtlhesn® 
between the inferior surface* 
the right lobe of ihe liver a** 
the underlying structures art 
cautiously divided 


fig 13 9 Benign M 
stricture Fht foramen 0 
Winslow and ihe ihitlene* 
hi pan duodenal licanienl * rf 
defined 
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straight rubber catheter that is inserted 
through the anastomosis after the poste- 
rior rows of sutures are placed and be 
fore the anterior lows are completed The 
proximal end is anchored into the biliary 
duct remnant with a catgut suture placed 


catheter At this point the duodenum is 
secured to the anterior parietes with a 
few silk sutures Additional holes are 
made in that portion of the catheter 
which travcises the duodenum in order 
to permit the bile from the duct to regain 


Fig 13 10 Benign biliary 
stneture The hepatic arter) 
and portal vein have been 
isolated A syringe and fine 
gauge needle are used to probt 
the porta hepatis for the prox 
inial remnant of the extra 
hepatic biliary duct 



Fig 13 11 Btnign biliary 
stricture The bulbous proxi 
mal remnant of the strictured 
cxtraliepatic biliary duct is 
identified 





at the anastomosis, and the distal end is 
allowed to transverse the duodenum for 
about 4 to 6 inches before it is brought 
through a purse string suture in the antc- 
uor wall of the bowel and then through a 
stab wound m the wall of the abdomen at 
a point convenient to the exit of the 


entry into the gastrointestinal tract 
Splints of this type are usually forced 
down the intestine by peristalsis within a 
relatively short period of time after op- 
eration If they have remained in place 
for one or two months, however, in all 
probability their purpose has been served 
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Choledochojejunostomy 

The jejunum is often util, zed to con- 
duct bile from the proximal ductile rem- 
nant at the hilus into the bowel There 
are two standard procedures by which this 
may be done In one, a loop of the first 
portion of jejunum beyond the ligament 
of Treitz is brought to the common hc- 
pauc duct or common bile duct either 
through the transverse mesocolon or in 


ment of small bowel, fourteen to eighteen 
inches in length, for anastomosis to the 
biliary remnant in the porta hepatis 
(Fig 13 14x4) One may gain consider 
able length of bowel by dividing the je- 
junal blood supply so that the most distal 
point of the divided segment is still in di 
rect vascular continuity with the major 
jejunal arteries This length of adequately 
vascularized jejunum can usually be ob- 
tained by the division of one set of p n 



Fig 13 12 Technique for 
duct to-duct anastomosis W 
The stnetured area is define 
and appears to be locals 
and discrete Dotied lines » 
catc area of duct to be excisea 

(B) The first posterior m* <* 
sutures have been placed m 
adventitia around the a u 

(C) The posterior inner 
of interrupted catgut sul 
has been completed (D) 1 
completed anatomosis " 1, “ * 

T tube in place brought 
below the line of aiu'tomo «*■ 


front of a and the bowel content is sh 
circuited by an cntcrocnterostomy pi 

' ' Th,: ra'cnc anas tom 

“ "ft. 0 “ ““•■r >lic same fashion as 
wnlwd above for Ulo cholcdochoduo 
nosiomj and the cmcrocnlcrosiomy 
berd about twelve ,o fourteen 

fm'heml "‘S' 1 *' “ ""In 

Joe the splint a. described previous!,, a 

beta ai,ain „ „ not intended to temam 
place much bc,„„d „ lonll 

The second method emplo,, die pn 
"ft Roux Y limb of 

lie I provides a defuncUonalirtsJ vr 


mary vessels in the jejunal mesenter) 
distal end of the divided jejunum is close® 
in two la) ers by any appropriate tech 
niquc and then hrouglit through a s®" 
rent m the transv erse mesocolon or ante- 
rior to tlic transverse colon The anti 
incscntcne surface of the bowel is brougf 1 
to the porta hepaus and an end to-wde 
anastomosis accomplished in two f a ' Tl * 
between the biliary duct and the bowcf ** 
described heretofore Again, a iimpfc 
l>tr cathetir of suitable size is placed 
the duct above the anastomosis, «< utrd 
b) a catgut suture at the anastomotic 
and then brought through die anasicm**-* 
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viously attempted repairs The extended 
subcostal incision, the Marwedel (Fig 
13-15), or combined thoracoabdominal 
incisions, which have been described pre- 
viously, may all be adapted for use on the 
left side (Fig 13-16) The left lobe of the 
liver is mobilized by dividing the triangu- 
lar ligament on that side This procedure 
should be performed with caution in order 
to avoid injury to the hepatic vein, which 
joins the inferior vena cava just beneath 


centimeter of tissue between them (Fig 
13 17) As an assistant compresses the 
proximal liver segment between the thumb 
and forefinger, the incision is made be- 
tween the two rows of sutures and cau 
tiously extended posteriorly (Fig 13 18) 
It is usually necessary to proceed in tbn 
manner to a depth of at least 2 cm. be- 
fore the operator encounters an) thing sug 
gestive of a major intrahepatic duct ** 
each new extension of the incision is ma c 




choledoehojcjunostomy (A) A 
>iih the intraluminal catheter in pi. 

illustrated A side to-side tntcroenterostoniy 
>v*el loop 


complete^ 
cc (U) A 


Fig 13 14 Technique for 
Roux Y anastomosis is shown v 
loop cliolcdochojejunosiomy is 
partially defunctionali/cs the lx 


the diaphragm A piece of wide cotton 
tape is passed around the base of the left 
lobe and traction is applied to bring this 
poruon of the liver forward and support 
it in the wound (Fig 13-17) 

Starling just to the kit of the round 
ligament ai the anterior border of the left 
obe a pair of heavy silk mattress sutures 
* placed through the entire thickness of 
!nrh C V > 1 r . C,, ? h>ina Vw,h a *pecuU 4.5- 
l, ' Cr "“kMc These rutures 
miaa ‘(“f U “ °" c “Ollier in the di- 
C , |,ro T K » td line Of me, non 
hver substance, leasing about one 


beyond tlie paired hemostatic sutures, ^ 
manual compression on tlic proving ^ 
of tiic divided liver is momcntanl) 
leased in order to inspect die cut su ^ 
Biliary channels arc identified 
flow of ‘wince bile’ from their do 
ends Suspected biliary ducts are cathe ^ 
tzed with a rubber catheter /ro DI " ^ 
the up lias been rctnov cd A duct * ulU .^ 
for anastomosis will usually pcnn«* 
passage of a No If to 20 French 
If no such duct is encountered, 
pairs of mattress sutures arc 
through the liver in such a manner a* 
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overlap those previously taken, and the in 
ciston is extended posteriorly until a duct 
of suitable caliber is identified The larger 
intrahepatic biliary ducts are usually 
found in the inferior half of the central 
portion of the lobe The duct, with its ac- 
companying interlobular artery and vein, 


about the base of the selected duct One 
should avoid placing the hemostatic mat 
tress sutures so as to obstruct the duct se- 
lected for anastomosis The interlobular 
artery and vein are individually clamped 
and ligated with fine suture material The 
duct is then divided, taking full advantage 



Fig 13 15 Benign bibary stricture steps in the Marwedel incision in this 
case placed on ihc left side for an mtrahep3tic cholangiojejunostomy {A) 
incision is placed over the costal margin (B) Superior trap has been 
reflected exposing the lower rib cage the costal cartilages and ribs has e 
been divided (C) The entire costal flap has been reflected superiorly Note 
slips of origin of the diaphragm on the posterior surface of the flap ( From 
W P Longmirr Jr and H N Lippman Surgical Clinics of North America 
36 849 19dG Courtesy W B Saunders publisher ) 


is often first seen as a thickened fibrotic 
strand extending across the line of inci 
Sion {Fig 13 19) When such a structure 
«s noted, it should be carefully dissected 
from the surrounding liver parenchyma 
and the duct further identified before di 
vision by aspirating with a small caliber 
needle Additional length may be ob 
tamed by coring out the liver substance 


of any additional length that may have 
been gained 

The liver incision is now extended be 
tween paired hemostatic sutures to die 
nearest point on the edge of the lobe, and 
a wedge shaped segment of liver ts re 
sec ted (Fig 13 19) The catheter is then 
inserted into the selected duct for a dis- 
tance of several centimeters, and an in 
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Fig 13 16 Technique 
intrahepalic cholangiojejunos- 
tomy The left lobe of®* 
liver is mobilized by thgj 
the triangular ligament- 
the proximity of the hep 
von (frw» W F 
Jr, and H N L.ppnu". s “ 
g,ccl Cl mil cl Hc’lh , 
36 849, 1956 Courtci) »» 

Saunders, publisher ) 



■,g 13 17 Benign j»jj£ 

elurr, intrahcpanc ch 
icjunosiomj ^crUPP 
» of holy ..11 
„c,a re placed 1, ^ 
pccial liver needle l 
P Longn..rc, Jr, •»% 

Lippman, ,«» 

for/ A America 36 W,‘ . 

,t„v W B Saunders, P° 


ilonv ‘tf C ‘ oIan ^ lo -' ran> a 'nade (Fig 
13-20) II) injecting 20 cc. of 35 per cent 
Unxlrast, it u possible to outline the en- 
tire m train pane biliary system through 
U, “ ca,l '“" 13-21) Two 

arc served by this maneuver (J) The 
major left mtrahipatic duct may be ac- 
curatrl) identified in order that the larg- 
cst jxnnble anastomosis can tic established 


between the biliary system and the bm» 
(2) It is possible to predict at w, 
whether or not both the right and ^ 
hepatic lobes will drain through the 
posed biliary duct. 

A Roux segment of jejunum «* 
Mructcd by dividing the bowel close to 
ligament of T rcitz, and the distal 
earned supcnorly through a small reat *• 



Fig 13 18 Benign biliary 
stricture intrahepatic cholan 
giojej unostomy Incision into 
the liter parenchyma is made 
between paired hemostatic 
mattress sutures {From W P 
Longmire Jr and H N Lipp 
man Surgical Cltntcs of North 
America 36 849 1956 Courtesy 
\V B Saunders publisher } 



Fig 13 19 Benign biliary 
stricture intrahepatic cholan 
giojejunostomy A thick fibrotic 
strand extend ng across the I ne 
of incision is carefully dissected 
from the liver substance before 
further identification and dm 
sion of the biliary duct The 
wedge shaped segment of liver 
to be resected is outlined 
[From IV P Longmire Jr 
and H N Lipptnan Surgical 
Clinics of North America 36 
849 1956 Courtesy W B 

Saunders publ sher ) 



Fig 13 20 Ben gn biliary 
stricture intrahepatic cholan* 
giojcjunostotny \ ealheter is 
used to dram while b le 
from the selected duct and to 
make an operative intrahepatic 
cholangiogram 
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Intrahepatlc i. 5 

ducts 


Fig 13 21 Benign biliary stricture, intra 
hepatic cholangiojejunostomy diagrammatic 
representation of an actual operative intra 
hepatic cholangiogram ( From W P Long 
tnire Jr and II \ Lippman Surgical 
Clinict of North Uncnca 36 849, I9a6 Cour 
tciy W B Saunders, publisher ) 

the transverse mesocolon The open end 
of this limb is closed in two layers The 
side of the bowel is brought into position 
for anastomosis with the intrahcpatic 


ABDOMINAL SURGE** 

duct by sutunng the inferior cut edge of 
the liver capsule to a line on the bow el ad 
jacent to the mesenteric border (fi® 
13 22) A small opening is made into the 
serosa and musculans of the jejunum op- 
posite the side of the selected duct The 
underlying mucosa and submucosa are 
grasped and ‘ buttonholed through the 
seromuscular layer, and a small circular 
opening is made into the lumen of the 
bowel (Fig 13 23) The duct wall a sa 
tured to the mucosa and submucosa as a 
single la>er over a rubber catheter usffl 3 
interrupted No 4 0 gastrointestinal cat 
gut sutures tied so that the knots rema** 1 
on the outside of the lumen ( u 
13 24 A, B) A few additional sutures aw 
taken between the edge of the opening 
the seromuscular layer of the h 0 ''™ 
the cut liver surface adjacent to the “ 
in order to support the anastomosis ( 1 
13 24C) The intraluminal catheter 
brought out through the jejunal lim 
proximately four to six inches f roin , f 
site of anastomosis and then thmug 
stab wound in the antenor abdotnff* 
wall (Fig 13 25) Several small opcaK 
are made in that portion of the <* 
which traverses the jejunum in oi c ^ 
permit free drainage of bile ,nW 
bowel The exit of the catheter u ^ 
trolled by a purse string suture ^ 
bowel, and its fixation to the parietal pc^ 
toneum is assured by several inierrup 
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sutures attaching the bowel to the ante 
rior panetes 

The antunesentenc surface of the je 
junal limb is approximated to the supe 
nor cut edge of the liver capsule by a 
row of interrupted fine silk sutures This 
maneuver completely pentonealizes the 
raw surface of the liver and further rein 


places with interrupted sutures in such a 
manner as to prevent any herniation of 
bowel about the Roux Y limb 

Prosthescs 

The use of permanent prostheses of 
various types in the repair of strictures of 


Fig 13 23 Benign biliary 
stricture mtrahepatic cholan 
giojej unostomy The opening 
in the bowel is made directly 
opposite the selected intrahe 
patic duct [From \V P Long 
mire Jr and H N Lippman 
Surgical Clinics of North 
America 36 849, 1956 Cour 
tesy W B Saunders pub 
lisher) 



Fig 13 24 Benign biliary 
stricture mtrahepatic cholan 
giojej unostomy The anasto 
mosis [A) Posterior row of 
sutures is placed through the 
duct and the mucosa submu 
cosa! layer of the bo\ cl Note 
that the knots will be extra 
luminal (fl) Anterior row of 


sutures is placed with the t 
traluirunal catheter in positio 
[C) Edge of the open ng 
the seromuscular layer is a 
proximated to the liver pare 
chyma adjacent to the dui 
{From W p Longm re J 
and II N Lippman Surg c 
Clmics of North America 3 
849 1956 Courtesy W 
Saunders publisher) 



forces the anastomosis GastrointesUnal 
continuity is reestablished below the 
transverse mesocolon at a point about 
ourteen inches from the anastomosis by 
an e " d t°-side jejunojejunostomy The di 
Mdcd mesentery is secured at appropriate 


the extrahepaUc biliary tree has with few 
exceptions been discontinued In general, 
these devices have proved unsatisfactory, 
and m many cases secondary operations 
have been necessary to remove them At 
the present tune, if a stricture is of such 
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a nature that direct biliary-intestinal con- nent foreign body, there is no doubt that 
tmuity cannot be restored by some pro- such a method should be preferred 
cedure performed at the hilus of the liver. Before dismissing prosthetic devices ec 
intrahepatic cholangiojejunostomy is uti- tirely, however, attention is called to re- 
lized to conduct the bile back to the en- cent observations by Donaldson and 
tenc tract Various metallic, rubber, and associates and McGoon and ClagetL The 



Fig 13 4.5 Benign biliary stricture, intrahepatic cholangiojejunostomy 
Anastomosis completed Intraluminal catheter is illustrated emerging from 
nnt fu ,r ?V rs,n K tl,c Kjomd limb, exiting from the bowel to be brought 
oui oi the abdomen through a slab wound The roniplct.d enterotnterostomy 
ri. ™ ' V P Loogmire, Jr, and II X Lippman, Surged 

* ,n 1 WoUh fwcricn 36 849. 19jG Comteiy W B Saunders, publisher) 


synthetic products have been used in th« 
past, and there is no doubt that a ccr 
tain number of patients still retain sucl 
proitlicscs without any diflicuhy what so 
ever However, b> and large, no mattei 
what t>j>c of material has been employed, 
it almost invariably Utomcs plugged by 
bde salts and debus, so .Jut eventually « 
has to be removed If continuity can be 
reestablished without imitnog a perma- 


former group noted uniformly 
suits in eight patients who had P lu "' 
tubes of vitalhum or polyclinic** 
moved two to five years after 
The latter group noted tiiat, of itx ^ 
patients in whom it was netesor) 
move a vitalhum tube that had ^ 
placed on die average of about f‘»e ' ^ 
previously, twelve or 75 per cent ^ 
furtlier significant biliary or hrjM ,rf u 
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cuity The symptom-free interval since re 
moval of the tube averaged four years 
and ten months The authors suggest that 
the use of vitallium tubes is not neces 
sanly outmoded and should be strongly 
considered in those cases in which no su 
penor segment of duct can be dissected 
from the scarred hilar surface of the liver 
It is also suggested that, although m about 
31 per cent of their cases the tube was 
not removed, one should use only a vital- 
hum tube if the need of a secondary 
procedure for its removal has been antici 
pated The second stage should be 
planned when and if the tube ceases to 
function properly Highly significant in 
this study was the observation that, when 
a tube had been in place a number of 
years, the inflammatory reaction about 
the site of the stricture had subsided and 
the scarring and induration m the wall of 
the duct had abated The mucosa of these 
ducts had regenerated and had formed a 
normal appearing unbroken ductile lin 
ing It is of interest that Pearse reported 
similar findings after prolonged use of the 
vitallium tube more than a decade ago 
The concept of a two stage procedure, 
however, is not readily accepted, although 
it may indeed have merit 

RESULTS OF OPERATION 

Tlie success or failure of any single at- 
tempt to correct a benign extrahepacic 
biliary stricture depends upon many 
dwwgs VfViVon certain VinrAs "die dnuice til 
the particular operative procedure which 
is utilized to reconstitute biliary flow is 
probably the least important of those fac- 
tors. The general condition of the patient 
and, m particular, the status of fits liver 
will determine the final outcome in a 
large percentage of cases Some will not 
tolerate the anesthetic or the long and 
often tedious operation that is necessary 
in the difficult case, this number may 
reach as high as 12 per cent A certain 
number may be discharged from the hos- 
pital after a successful operation only to 
die within a few months of hepatic insuf- 
ficiency Biliary cirrhosis, however, often 


a concomitant problem m these patients, 
will usually respond well to extrahepatic 
biliary decompression unless the liver is 
decompensated and the patient already 
has ascites In patients with advanced 
biliary cirrhosis and portal hypertension, 
the question may arise as to the advisabil- 
ity of performing some type of portal 
decompressive procedure before decom- 
pressing the biliary tract, or possibly at the 
same time In general, the performance of 
two separate procedures of this magnitude 
m a patient with such poor visceral re- 
serve probably constitutes a greater threat 
to life than that which exists from the 
possible complication of hemorrhage from 
esophageal varices 

The extent of the local pathology 
within the extrahepatic ducts is a most 
important factor m determining the 
eventual outcome Primary, diffuse, obht 
erative, inflammatory disease of the biliary 
ducts, often called by various other names 
(see Etiology), may obviate from the start 
any possibility of a satisfactory surgical 
result The vast majority of cases, how- 
ever, are caused by trauma incident to the 
performance of a cholecystectomy and the 
local pathology within the extrahepatic 
ducts is therefore limited Of necessity 
the location of the stricture in relation to 
the local anatomy in this area influences 
the type of surgery that can be accom 
plished in correcting this disorder as well 
as the anticipated outcome O Malley and 
associates found that the mare distal the 
Stricture the better ou'id be tbe expected 
operative result 

The tendency to recurrence of benign 
fibrotic stricture has been noted by many 
observers Lahey and others have repeat 
cdly emphasized the fact that each un- 
successful attempt at repair progressively 
diminishes the chances of a lasting and 
satisfactory outcome Walter and Cam- 
eron have stated that the longer Urn 
group of patients is followed, the poorer 
will be the end results. Donaldson and as- 
sociates, however, found that 82 per cent 
of the failures were apparent within one 
year after operation 

By our prevent standards, a comparison 
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of results includes only a limited number 
of operative procedures that have sur 
vived the test of time For all practical 
purposes, the restoration of biliary flow 
may be accomplished by ( 1 ) a duct- 
to-duct anastomosis, (2) some type of 
auct-to-bowel anastomosis, and (3) an 
mtrahepatic cholangiojejunostomy In- 
cluded in the second category are (a) 


tions rather than fact Although it is the- 
oretically unwise to anastomose the 
common duct m continuity with the bowel 
content, many patients alive and well with 
a choledoch oduodenostomy would testif) 
to the fact that this objection is largely 
academic Similarly, while the Rous f 
limb of jejunum is designed to provide a 
completely defunctionalized section of 


Table 13 1 Results op Operation t 


i Benign Bjuarv Strjctlre 


\ umber 
of patients 


Per cnl 
satisjtxt irj 
results 


Boren and Walter* 1952-19541 

Duct 1 

:o duct 

2 

50 


Hepatic duct to duodenum 

16 

50 


Common duct to duodenum 

8 


Cole et al , 1938 1951 J 

Hepatic duct to jejunum 

Duct to duct 

6 

10 

62 


Duct t 

o duodenum 

10 

40 

Donaldson et al 1926-1955 J 

Duct ti 
Duct ti 

o Roux Y jejunum 

3 duct 

57 

56 

57 


Duct to duodenum 

21 


La hey and Pyrtek, 1940 1948 f 

Duct i< 
Duct tc 

) Roux Y jejunum 
) duct 

40 

73 

50 

-8 

Lompinrc et al 1948 1056 J 

Biliary 
Duct tc 

intestinal { 

> duct 

41 

73 I 

50 


Duct tc 

> duodenum 


100 

O Mallry el al 1 936- ) 949 f 

Duct to 
Duct to 

i Roux y jejunum 

1 duct 

7 

71 


Duct to 

duodenum 

34 

’0 


Duct to 

Roux Y jejunum 

8 
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^olctlochodutxknostomy or ltcpattc,*! 
i""’ 7 “<* <'» cl,„Wocl,ojcj„„, 
lomy or hcp-incojejiinostomv The hn 
proccdo'o may tmploy a ol J1Juntl 
lit a proximal cmcrornlooMoiny or 
■lifunctionalutd Itoux.y |„„b Thi il„ 
OUv,ry .land, more or oparatcly 

U , ° 1 bc '» '1.0 cv. 

dial everything rltc l,v, fa, Jed |, „ a . 

f, “" labl ' l3 -' that then „ , J 

- 

apia-ar to he Itatrd „„ ,|„.„ rrl , e ,„3“” 


bowel for attachment to the biliary 
the not infrefjucnt occurrtncc of c ^‘° 
i?Uis in these patients would attest to t 
fact that such a device is not rntirci) f 
fcctn e 

It would stem to be appropriate at ‘ 
tunc to restate the authors’ preference^ 
method for n constitution of biliary <f “ 
tmuity in case* of Uni„n extrahep 31 * 
biliary stricture for all practical I**' 
l»osts, u may U. said that tfte difunc'^ 
ah/ed Roux-Y jejunal limb u 0(1 
whenever possible under these coik!*^ 
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to conduct bde from the extrahepatic b>li 
ary system, and indeed when necessary 
from the mtrahcpatic biliary system, to 
the enteric tract This would apply to 
most primary definitive procedures per 
formed for accidental division of the com 
mon bile duct or common hepatic duct 
and almost without exception to the sec- 
ondary procedures earned out for the cor 
rection of delayed benign stneture of the 
extrahepatic biliary system 

CONGENITAL ATRESIA OF THE 
BILIARY DUCTS 

The authors have chosen to consider 
congenital atresia of the extrahepatic bill 
ary ducts apart from the general discus 
sion of biliary stricture smeo for all 
practical purposes the problems are clin- 
ically unrelated 

Congenital atresia or aplasia of the bill 
ary system is exclusively a problem of 
infancy and early childhood The most un 
portant symptom is jaundice It is usually 
present at birth or shortly thereafter, but 
once it appears, it is progressive and un 
relenting— an important feature in its dif 
ferentiation from other causes of jaundice 
at tins age The stools are always clay col 
ored or white from birth and the urine is 
highly colored and positive for bile pig 
ments The serum bilirubin is charac- 
teristically high The liver is usually 
enlarged, as is occasionally the spleen 
The differentiation between congenital 
atresia and obstruction of the biliary pas 
sages by inspissated bile or mucus may be 
very difficult or impossible It is not un 
common to make this distinction at lapa 
rotomy Patterson has devised a technique 
of biliary flush utilizing intravenous and 
oral choleretics, which is probably wisely 
employed in all patients before explora 
tion for biliary atresia. 

In the largest recorded series of cases of 
congenital biliary atresia, Gross found 
that only 27 out of 146 cases (18 per 
cent) were amenable to surgical corrcc 
tion. In the remaining cases, there was no 
proximal extrahepatic duct that could be 
utilized to restore biliary continuity The 


anatomy that was found determined the 
procedure performed In most instances in 
which a correctable lesion was discovered, 
the atretic area was located in the com 
mon bile duct, and restoration of biliary 
flow consisted of a choledochoduodenos- 
tomy or cholecystoduoden ostomy The 
other correctable lesions were m the 
lower end of the common hepatic duct, 
and re-establishment of biliary continuity 
was accomplished by hepa ticoduodenos 
tomy 

The over all results in this disorder are 
not encouraging However, slightly less 
than half of the infants in Gross s senes 
who were ‘correctable” survived the pro 
cedure and are well One patient is living 
and well 24 years after operation 

It is of interest that the onginal con- 
cept of intrahepatic cholangiojejunostomy 
was directed toward its possible use in the 
correction of congenital atresia of the bil 
lary ducts m infants It was soon recog 
nized, however, that m those cases in 
which there were no available extra 
hepatic ducts there were also no dilated 
intrahepatic ducts that could be utilized 
for anastomosis to the entenc tract It is 
the aplasia or atresia of the intrahepatic 
ducts which, in the last analysis, defeats 
the surgeon in his attempt to correct this 
disorder 
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CHAPTER 14 


SURGERY OF THE PANCREAS 

Dan W Elliott, Roger D Williams, 
and Robert M Zollinger 


Some progress has been made in surgery 
of the pancreas, although the cause for 
most of its lesions remains unknown The 
pancreas may now be completely ex 
plored, laid open along its duct from end 
to end, and repaired primarily resected 
partially, or totally removed when neces 
sary Factors contributing to general ad- 
vances in surgery are especially important 
to pancreatic procedures (1) great care 
m preoperative preparation, (2) adequate 
and safe anesthesia, (3) freely available 
transfusions, and (4) \ery gentle opera 
tivc technique An improved understand 
ing of pancreatic physiology also deserves 
emphasis 

Ductal Anatomy and Embryology 

A consideration of pancreatic embry 
ology explains the anatomy of the ducts 
and their variations (Fig 14-1) The 
pancreas is formed from two pnmordia 
each containing its own duct Each arises 
from a separate outpouching of the 
primitive foregut The ventral pancreas 
anscs in common with the liver and bile 
ducts It rotates with the common duct 
posteriorly around the duodenum to reach 
Us adult position As it fuses with the 
smaller dorsal pancreas, the ventral por- 
tion takes over most of the ductal 
drainage 

For these reasons, there are nearly 


always two pancreatic ducts Minor van 
ations in embryologic development 
produce differences in size, in communi 
cation with each other, and in the 
relative proportion of pancreas each 
drams 

The larger duct of Wirsung from the 
ventral pancreas, joins the common bile 
duct at the ampulla of Vater, and drains 
most of the pancreas The lesser duct of 
Santorini from the dorsal segment, enters 
the duodenum through its own small 
papilla In the adult, this is difficult to 
find It usually is about one inch proximal 
and slightly ventral to the ampulla of 
Vater and very near the duodenal bulb 
In 10 per cent of individuals this lesser 
duct of Santorini is the larger, more im 
portant duct It usually communicates 
freely with the duct of Wirsung, but oc- 
casionally the two ductal systems remain 
completely separate 

Annular Pancreas 

Failure or variation in the normal 
rotation of the ventral pancreatic pn- 
mordium probably explains the occur- 
rence of an annular pancreas This 
encircles the second portion of duodenum 
completely or nearly so This tissue may 
vary from a thin fibrous band to a thick 
wedge of functioning parenchyma Symp- 
toms are primarily those from comprcs 
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sion of the underlying duodenum, 
producing partial to complete obstruction 
About one half of these become sympto- 
matic within the first few weeks or 
months of life When this occurs, the 
underlying duodenum may be stenotic, 
atretic, or contain a diaphragm In this 
case, simple division of the pancreatic 
band fails to relieve the obstruction Di- 
vision of the encircling pancreas alwa\s 
cuts across a duct communicating with 
the intrapancreatic ductal system There 
fore a pancreatic fistula is invited, unless 
each of the divided ends can be com- 
plete!) closed For these reasons, bypass- 
ing the obstruction by anastomosing the 


In adults, division of the constricting 
annular pancreas is more likely to relieve 
the duodenal obstruction Both ends « 
the divided pancreas must be controll™ 
with nonabsorbable sutures to prevent 
ductal leakage The digestive enzymes m 
normal pancreatic secretions may Jf* 
catgut before healing is complete. The 
appropriate bypassing bon el anastomose 
without pancreatic section, is 3l$o ' cr I 
satisfactory treatment 

Ectopic Pancreatic Tissue 

Ectopic pancreatic tissue often « ideo 
tified after it has been resected and « 



Fig 14 J Embiyologtc development of the pancreas from two separate pninordia The 
tral priniordia arises from ihe common bile duct and rotates with it behind the duoden"" 1 - 


proximal dilated duodenum to the first 
jiortion of jejunum should be considered 
When the proximal duodenum seems too 
small for this, it is probably decompress- 
ing itself in a retrograde fashion through 
the pylorus In this case, gastrojejunos- 
tomy is satisfactory Relief of obstruction 
relieves all symptoms 

Many rases of annular pancreas are 
not diagnosed till adult life is reached 
A peptic ulcer is frequently found cither 
just ahead of or beyond the constricting 
pancreas. It is piohabls secondary to the 
duodenal constriction and poor gastric 
emptying An obstructive ulcer in the 
descending duodenum by x ray should 
suggest tlie jxnuhihty of an annular pan- 
creas prrujwratively In sonic cases, par- 
tu! duodenal obstruction can lie identified 
wuli no uher 


amincd microscopically It 15 115 u 
found in round thick circuntfjf 
plaques buried in gastrointcstina ^ 
mucosa The most frequent ^ 
gastric antrum, descending duoflf ^ 
upper jejunum, and Meckel s dive* ^ 
Outside bowel wall, this tissue occu ^ 
the splenic hiluin and along the sU !* 
border of the pancreas. 

These locations become important ^ 
ing the search for a functioning 
adenoma Significant tumors have ^ 
found in aberrant pancreatic renin*" 
at each of these common sites. 

In the bowel wall these plaque* ^ 
dutc no symptoms, unless by she*"* ^ 
they compromise a lumen, or hi ad 3®^ 
tussuserptiun However, resection i* 
required to establish their nature, & 
treatment of other disease 
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ACUTE PANCREATITIS 

Acute pancreatitis is now recognized as 
a frequent cause for the abrupt onset of 
upper abdominal pain The clinical pic- 
ture may suggest a myocardial infarction, 
or more frequently an acute disease of 
the upper abdomen requiring emergency 
operation However, surgical intervention 
does little good for acute pancreatitis 
and should be avoided whenever possible 
Therefore, differentiating pancreatitis 
from lesions requiring emergency opera- 
tion has become a matter of considerable 
practical importance to surgeons 
The diagnosis of acute pancreatitis is 
not easily established There is nothing 
characteristic about the history except 
steady and persistent upper abdominal 
pain of recent origin The physical find 
mgs usually suggest some degree of 
peritoneal irritation and paralytic ileus 
In every such case acute pancreatitis 
must be suspected It can be supported 
by an elevated amylase in blood u'ine 
or ascitic fluid soon after the onset of 
pam Pancreatitis must then be confirmed 
by ruling out other causes of amylase 
elevations 

Almost any acute injury or inflamma 
tion m the pancreas will cause its diges 
tive enzymes to escape into a serous 
transudate within its capsule and into 
ascitic fluid within the abdomen Within 
an hour, absorption through both lyra 
phatics and venous drainage will elevate 
these, cuxynvt'i vn \V»t pm’pfcwiTA ttarad 
stream Of the four digestive enzymes, 
amylase is by far the easiest to measure 
A simple and reliable method for its 
determination was developed by Somogyi 
at the St Louis Jewish Hospital m 1933 
Elman recognized its value as a test for 
acute pancreatitis With wide application 
of amylase determinations, it has become 
apparent that acute pancreatitis is not a 
rare disease 

In our own 600 bed general hospital 
serum amylase is determined immediately 
in every patient presenting acute upper 
abdominal pam Between 30 and 40 cases 
of idiopathic acute pancreatitis are being 


recognized each year This averages three 
cases a month, and makes the incidence 
of pancreatitis somewhat higher than 
that of perforated peptic ulcer, which it 
often mimics In an active 250-bed gen- 
eral hospital serving mostly private pa- 
tients, 45 cases of acute pancreatitis were 
recently identified by Grollman and as- 
sociates in a 16 month period From such 
observations, it appears that a serum 
amylase should be determined whenever 
a patient complains of recent pain in the 
upper abdomen, or presents signs of para 
lytic ileus As a routine part of the initial 
diagnostic examination, an amylase de 
termination is often far more useful than 
the white count 

Age, Associated Disease, and Etiology 

Primary acute pancreatitis is most fre 
quently a disease of middle life It has its 
highest incidence m men at around 40, 
and in women at 50 However, our pa- 
tients include ages from 6 to 84 

The earlier average age at which acute 
pancreatitis is seen in men may be due to 
its frequent association with alcoholism 
Among our own patients, about 12 per 
cent admit alcoholic excess, and these are 
mostly men 

Approximately 65 per cent of our total 
cases have had proved gallstones Women 
predominate ov cr men by a ratio of three 
to two This is consistent with the mote 
frequent incidence of biliary tract disease 
ia 'KOTfis. Am/M-s fatKsAs with, acute, 
cholecystitis, 10 per cent to 18 per cent 
have pancreatitis as well, proved by 
operation as well as by amylase eleva- 
tion 

In childhood, acute pancreatitis is rel- 
atively rare, with only about 30 cases 
reported in the literature However, se- 
vere necrotizing pancreatitis can follow a 
trivial blow to the upper abdomen, since 
the nb cage is elastic, permitting the 
pancreas to be squeezed against the 
vertebrae Other cases in childhood have 
been secondary to such systemic infec- 
tions as mumps, scarlet fever, and in- 
fluenza These usually have been mild 
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Analysis of such relatively crude 
statistics in several large senes generally 
supports the importance of biliary tract 
disease, alcoholism, and trauma in the 
pathogenesis of this lesion However, its 
exact cause remains speculative No 
specific bactenal or viral agent can be 
implicated Much of what is known has 
been learned from experimental animals 
In them, a lesion pathologically identical 
to the human disease can be reproduced 
m a vanety of ways 

Such data show that pancreatic ductal 
obstruction can cause mild edematous 
pancreatitis particularly if the gland is 
stimulated to secrete It cannot produce 
a severe or necrotizing lesion Both 
arterial and venous occlusions can induce 
severe pancreatitis However, these can 
rarely be identified as primary lesions in 
human cases 

The common channel theory of Opie 
deserves re emphasis Most of the e\ 
pcnmcntal objections to it have been 
overcome recently When bile and pan 
creatic secretions stagnate and incubate 
together in the biliary tree, they can in 
filtrate the pancreas at very low pressure 
This inducts a severe pancreatitis Spasin 
in the sphincter of Oddi can initiate this 
reaction Such spasm can be produced by 
alcoholism gallstones operative trauma, 
or some other unknown cause and must 
be considered a likely ctiologic agent 

Pathologic Features 

In the earliest and mildest forms, 
edema of the pancreas is the principal 
finding lu capsule is distended by fluid 
that extends into the adjacent mesentery 
and omentum Microscopically, inflam 
matory infiltration and edema arc ap 
parent but the acinar tissue is well 
preserved 

kai necrosis appears as white chalky 
plaques in adjacent tissues containing 
fat. Pirse are Uumi,ht to result from 
hpase liberated in the edema fluid In 
severe cases it may be found m sites as 
remote as the posterior mediastinum 
{xiicordium, and microscopically in the 


bone marrow Both fat necrosis an 
edema can disappear in a few days time 
leaving no residual damage 

Interstitial hemorrhage and pareneny 
mal necrosis are evident also, in morf 
severe cases The hemorrhage 
from scattered diapedeses of red “IB 
widespread areas of infarction 31 
destructive changes have been note 
the finer vasculature by many pa 
ogists This probably represents a m 
severe stage in the same inflamma _ 
process Clinically, it can be identify 
only by an increased seventy of 

ness hi e 

At operation or autopsy, 
necrosis intermingled with blac 
rhage and infarction may occup) 
of the gland When necrosis has * ^ 

tensive, particularly in the body r j 

liquefaction may fill the lesser pe ^ 
sac with secretions, hemorrhag # 
necrotic debris Secondary < n 

Recovery from a nccrourm? P'^ 1 
brings progressive fibrosi! f'Vi.j anM 1 
tion of the remaining gland 
tissue that remains viable wl 
surprising amounts of rcgcncra 
weeks or months, tt may resume -a 
factory digestive function 

Clinical Diagnosis 

Pain j 

The onset is characteristically J 3 ? 
and acute The first mamfestatio ^ 

in more than 90 per cent of c ^ , t u 
a distinct pain is not comp am a 

usually masked by another Icsio 
a cerebrovascular accident, a ^ ^ 

acute cholecystitis, or a rcccn 
dominal operation. ineiTj •* 

Pancreatic pain is steady, ' 

intensity from mild to severe * 

it has been described as exten 
band across the upper abd * * 
radiating into the back. > 

an easily recognized pam P at,fI . ^rf* 
seen. Mhen it occurs, a rr,J,, ' h _ vjA 
lesion is present throughout 
More frequently, and m 
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some portion of the pancreas is inflamed 
more severely than the rest In such cases 
the pain is localized by the patient to an 
area that corresponds regularly to the 
segment of the gland most inflamed 
Pancreatic pain patterns m patients 
have been studied objectively by Zol 
linger and associates Three electrodes 
about the size of a No 2 catgut suture 
were implanted separately in the pan 


suprapubic pain observed by Paxton and 
Payne in pancreatitis which probablv 
arises from the tail of the gland Only 
stimulation of all three electrodes at the 
same time would elicit the classical 
bandhke pain across the upper abdomen, 
with radiation into the bach, supposedly 
characteristic of pancreatitis 
These findings may explain why in 
flammation in the pancreas can mimic 



Fig 14 2 X ray of patient with electrodes implanted in pancreas for objective study of pan 
creatic pain pattern Gnds show areas to which pain was referred All these electrodes had to 
be activated at once to obtain bandlike pam (Reproduced from R M Zollinger, Pancreati 
•is in Postgraduate Medicine 15 323 1954 ) 


creas at abdominal operations, one each 
m the head, body and tail of the gland 
(Fig 14 2) A day or two later a barely 
detectable electrical stimulus, easily 
tolerated on the examiners tongue was 
applied to each segment of the pancreas 
in turn The pain that arose from the 
head of the pancreas was regularly 
referred to the right upper quadrant 
Pain arising in the body was referred to 
the anterior mid line Pain from the tail 
of the pancreas was referred to the left 
flank, usually at a level well below its 
anatomic position This may explain the 


most of the disorders of the upper ab 
domen Bockus has pointed out that in 
only 57 per cent of his 82 pancreatitis 
patients was the initial diagnostic im- 
pression correct 

Past History 

The past history is of relatively little 
help Since about two thirds of pan 
creatitis patients have recurrent episodes, 
the history of a previous bout may be 
uncovered A majority of the patients 
have gallstones, and therefore food in 
tolerances, or colic, are common A 
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history of know n gallstones or of an 
alcoholic bout increases the suspicion of 
pancreatitis 

At least one third of the patients will 
have had no previous abdominal pain In 
such patients the current attack is likely 
to be severe At least one half of the 
deaths occur during the first bout 

Vomiting 

Vomiting follows early upon the ap- 
pearance of abdominal pam It is per 



intent, md contains bile, but Income* 
fecal late Emptying tht siomath doe* 
not (curve the pam or .top the vomiting 
which appeal* it flex in nature it fim 
\ few hour* later it nflcets a devrlopinc 
para!) tic lieu* 

I'h) vical Finding* 

Hie physical finding* arc fairlv char 
acicu.lic for (unerratmt, but they are 


not specific, and rarely permit a diagn&a 
to be made at the completion of o> c 
physical examination 

Generalized upper abdominal tendif 
ness, with resistance to palpation ap- 
pears early It may be localized in either 
the right or the left upper quadrart- 
Rigidity with rebound tenderness follow 
shortly Punch tenderness m the « 
costovertebral angle is rather suggest 
of pancreatitis when it accompanies ap- 
propnate abdominal findings 

Paralytic ileus and progressive a* 
donunal distention correspond in eg*” 
to the severity of the lesion Am u[ 
third of the patients with mild P 
crcatitis escape without a significant i 
In the remainder, it is an ominous 
of a severe illness to follow , 

Pulse rate elevations arc often m3> 
and reflect in degree the seventy 
lesion Fever remains persistently «« 
until improvement occurs . 

In the deteriorating patient, ^ 
tachycardia, increasing disunite* 1 
unpaired respirations arc ^ 

cyanosis, hemoconcentrations an . . 
Hypotension has been noted in i 
per cent of cases Although a ** 
danger, it occurs far less frequen 
the classic descriptions of » 1,s l03V 
would suggest Oliguria or anu ^ 

follow hypotension, but othcrw 
usually not observed ^ 

Some classical physical sign* 3 ^ urc <r 
late in pancrcautis, if at all Grey 
described induration in the c tr - 
followed by ecchymosis Warren _ ^ 
phasized that flank edema 
Cullen has described a bluish 
Uon of the umbilicus. All these rtkiZ* 
retroperitoneal dissection of 
exudate, and indicate a severe 


Roentgenologic F valuation 

rherc arc no x ray finding* 
cificaliy indicate acute ]ianarauu^^, 3 
ever immediate films of *he A a 
and the*! are extremely v-** 1 *^ 
ruling out other diseases requirm* 
i,cn<-y o|>rialion 
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The usual x ray picture of acute pan 
creatitis is one of peritoneal irritation 
and paralytic ileus evident within a few 
hours after the onset (Fig 14 3) Oc 
casionally these manifestations appear 
largely in the left upper quadrant How 



F g 14 4 Abdom nal x ray th pat ent 
sup ne 36 hours after onset of acute pan 
treat tis Colon distent on suggests obstruct on 


ever this is so variable in appearance as 
to be merely suggests e Distention of the 
colon may predominate since the pan 
creas lies at the root of the mesocolon 
When colon obstruction is suggested 
(Fig 14 4) an emergency barium 
enema becomes necessary before Iaparot 
omy 

Since the pancreatic tail approaches the 
posterior left diaphragm small pleural 
effusions m the left costophremc angle 
may be recognized (Fig 14 5) Rarely 
such effusions may be observed on the 
nght side as well 

Calcification within the pancreas can 
be seen in only about 10 per cent of 
acute pancreatitis but always indicates 
pancreatic inflammation of long stand 
tng The identification of gallstones is 
also helpful because of their frequent 
associauon with pancreatitis 


Cholecystography with oral dye often 
fails to visualize a perfectly normal 
gallbladder for several weeks after pan 
creatitis However intravenous cholan 
giography will opacify a functioning 
gallbladder during an attack of acute 



Fig 14 5 Upright chest x ray of 71 year old 
oman 36 hours after onset of acute pan 
creatit s Marked left pleural effus on is noted 


pancreatitis but not cholecystitis and 
may prove worthwh le 

Laboratory Aids 

Serum Amylase 

Like most laboratory procedures the 
serum amylase must be interpreted with 
care The recent surgical literature is 
filled with reports that appear to ques 
tion its accuracy in the diagnosis of pan 
creatiUs Nevertheless without it most 
current cases would require a futile 
laparotomy to establish the diagnosis 

There are clinical situations in which 
(1) pancreatiUs is present although the 
amylase is normal or (2) pancreatitis is 
not present although the amylase is tre 
mendously elevated Another disease may 
require operation Both of these confus 
ing clinical situations can usually be 
recognized. 
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In acute pancreatitis, amylase- rich 
fluid collects around the pancreas and 
\%ceps into the peritoneum, from where 
it is quickly absorbed. Within 48 hours 
the edematous gland is recovering, and 
the serum amylase returns to normal 
Within 48 hours the badly damaged 
gland is no longer making enzymes. 
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to the severity of the disease, nor to tbe 
prognosis. 

Since amylase elevations are tramiton 
the test should be run immediately, 
or night, whenever pancreatitis is res- 
pected. If the laboratory is not avail 
for this, a sample of 10 ml. of blood «•> 
be allowed to clot in a clean dry test tube 


D I AG N OST1 C AMYLASE LEVELS 

BLOOD vs peritoneal fluid 

1=3 I 1 



.-"■““Sr *• 

WncT ™ 1 !.' 1 '""V ,n, ' dl >- 

unc.u. „ a . mh m rnnm ^ 
iluid from a necrotic gland 
the elevation that amjla*. rrJthfl ; /J 
Krum, u„ W , or *«,t,o fluid » fMjt 


and placed in the refrigerator. A rCi ^ 
ably accurate amy lasc can be d f tenn* ^ 
as long as 2 1 hours later if this 
kept rold in the meantime. •. 

Marked elevations of scrum 
tom al amylase may lie observed 10 ^ t 
lesions requiring prompt operation- ^ 
peptic ulcer jicrforatcs, gastromto 
secretions normally rich m amy Lie r^j 
out into the peritoneum. A a 

gallbladder may pour out bile tw 
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extremely rich in amylase when a com 
mon channel is functioning Compromised 
small bowel, owing either to obstruction 
or mesenteric infarction, may leak amyl 
ase rich contents through permeable walls 
within a few hours Peritoneal ab 
sorption occasionally elevates serum 
amylase to high levels m all these situa 
tions The urgent need for laparotomy 
must be recognized from x-ray, diag 
nostic paracentesis, or a failure to im- 
prove promptly under therapy A high 
serum or peritoneal amylase level must 
not be allowed to interfere with this 
judgment 

Very low serum amylases have been 
found in some liver diseases, in far-ad- 
vanced pancreatic atrophy, or late after 
acute necrosis However, attempts to at 
tach diagnostic significance to this gen 
erally have proved groundless 

Despite all the exceptions, serum amyl 
ase elevations will be found to reflect 
pancreatic disease in 75 per cent to 85 
per cent of all cases in which it is ab 
normal In the remainder, mechanisms 
responsible for elevation are generally 
quite understandable They include (1) 
absorption from intestinal fluids not nor 
mally present in the peritoneal cavity, 
(2) drugs, such as morphine, codeine, or 
T tube cliolangiograms, temporarily in- 
terfering with pancreatic drainage, (3) 
systemic diseases affecting the pancreas 
incidental]), such as mumps, periarteritis 
nodosa, and lupus erythematosus, (4) 
interference with normal urinary ex- 
cretion by uremia, or rarely, m kidney 
disease without uremia 

Serum lipase behaves in a manner 
similar to amylase, serum trypsin is dif- 
ficult or impossible to measure 

Urinary Amylase 

When renal abnormality is suspected 
or the scrum amylase elevation is incon- 
sistent with the clinical picture, urinary 
amylase should be measured A casual 
unne specimen is not enough Unne 
must be collected over a time interval of 
two to eight hours Normally, urinary 
excrcUon of amylase per hour should 


equal the serum level A unnary ex 
cretion rate definitely below this level 
suggests a renal cause for serum amylase 
elevation 

Diagnostic Paracentesis 
Paracentesis of the acute abdomen 
with a small gauge No 18 or No 20 
spmal needle is a safe and useful diag- 
nostic procedure It is indicated when, 
following examination, amylase, and x 
rays, the clinical diagnosis remains m 
doubt It should also be performed when 
ever acute pancreatitis is not followed 
by prompt clinical improvement 
One half cubic centimeter of ascitic 
fluid or less may be useful for diagnosis 
Its color and odor are important regard 
less of any amylase elevation (Fig 14 7) 
A foul odor is suggestive of compromised 
bowel, and is not found m pancreatitis 
The presence of bile indicates a per- 
forated viscus The fluid should be 
shaken, distinctly yellow foam can be 
seen when bile is present 

One drop should be smeared and 
stained for bacteria These are rarely 
evident in pancreatitis, but they may be 
found within four hours after vascular 
compromise of bowel A frankly acid pH 
on Nitrazine paper is indicative of a per- 
forated ulcer, although a neutral re- 
sponse is more frequent 

A few drops of fluid may be diluted 
to a considerable extent for an amylase 
determination A high level will supjjort 
the diagnosis of acute pancreatitis during 
at least the first five days of illness 
However, a reliable finding of a low level 
makes the diagnosis of acute pancreatitis 
extremely unlikely 

Treatment of Acute Pancreatitis 

Replacement of Fluid Losses 
The treatment of choice is nonopera- 
tive and supportive The most important 
factor m assuring survival is adequate 
replacement of fluid losses There are at 
least three areas for loss (1) Edema of 
the pancreas is always marked, and ex- 
tends throughout the retroperitoneal 
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tissues (2) The formation of asates may ing to the seventy of the lesion In the 
e extremely rapid (3) As ileus de- mildest attacks, with pain and a hrh 
vc ops, fluid accumulates m the walls and amylase but no ileus, blood volume dtl 
lumen of the static bowel Although this icits measured by the radioactive tasted 
iluid is completely lost to the circulation, albumin technique have not been marled 
and can total three liters within a few Large quantities of colloid are not 
hours, the only external evidence is in- needed Such patients have made u? 
creasing abdominal distention Losses are about one third of the total exponent 
rcliectcd, however, in an early hemo- In the more severe group, characterized 
concentration, a rising hematocrit, and a b) tachycardia and ileus, repeated deter 

PERITONEAL TAP 

ELEVATED AMYLASE SUSPECT ? 

and 

Alkaline-Neutral 


Acid, or 
Bile Present 



Foul Odor 
Hemolysis 

Bacteria in Smear 


Compromised 

Bowel 


I *g lit \t diagnoviic 
are important, regardle,, of 


I'.irjn nlroi, if,, groM clmracltmtici of ilio 
IIS uni) I jsc values 


r.ra“„. Jo £7^“ £ 


ruinations have demonstrated blood 
umc deficits averaging 1,500 nil in 
first 21 hours . j 

In the first few hours of siclno* 1 ^ 
imjiossible to determine whether 3 
nifirint paralytic ileus will devei>p_ 
is probably better to treat all ,U j «.jJ 
Ucnts as tliough a severe atucl ^ 
occurred Since I9 j 3, it bn* 
routine to administer 1,500 ml ofp ,v ^ 
coni lining solution within the hr» 
houn Since linnucnnctntraiion ^ . 
ent whole phuiu appsarf hot * ^ 
stored for six months at room te»i| x ^ 
or properly treated and irradia*^ i j 
now I* adnumstcred without ‘ ctt 
hepatitis virus 
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Concentrated human serum albumin 
may be administered instead of plasma 
It has the advantage of containing no 
salt For this reason, it is p actically 
impossible to administer too much 
albumin Saline can then be regulated to 
the individual patient s needs If no 
plasma or albumin is available, or if the 
hemoglobin is low, whole blood should be 


Berndge has elicited evidence that red 
cell destruction takes place As the hemo 
globm level falls, the colloid therapy 
should include transfusions of whole 
blood 

The early and liberal administration of 
plasma, albumin, and whole blood, be- 
ginning in 1953 m our own hospital, 
has materially lowered the death rate 


ACUTE PANCREATITIS 



F'g 14 8 Acute pancreatitis The early and routine use of blood and albumin since 1953, to 
replace acute blood volume deficits, has materially lov»cred the mortality in all forms of acute 
pancreatitis The relatively severe postoperative and traumatic varieties arc included Increasing 
numbers of cases correspond to increasing admissions as new beds are opened 


given instead Treatment with 1,000 ml 
of colloid is continued daily until the 
pulse rate is normal, dependent veins are 
filled, and abdominal distention is de 
creasing Of course, the usual needs for 
water, salt, and potassium are also pro 
vided intravenously 

Hemoglobin frequently falls to sur- 
prisingly low levels after three or four 
days of adequate treatment with albumin 
or plasma. Circulating trypsin may be 
responsible in part for this It is known 
to increase the fragility of red cells, and 


(Fig 14 8) When colloids are given 
routinely, they are given early, without 
awaiting the appearance of hypotension 
This greatly increases their effectiveness, 
and has lowered the incidence of shock 
as well 

Rest 

As in the treatment of any inflamma- 
tion, rest for the inflamed pancreas is 
extremely important Gastric suction not 
only relieves the paralytic lkus, but also 
minimizes the entry of gastric aad into 
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the duodenum, a normal stimulant of 
pancreatic secretion 
In addition to gastric suction, vagal 
stimuli should be blocked by parcntefal 
atropine Vagal stimulated pancreatic 
secretions are particularly rich m en- 
zjmes Inhibiting their release with 
atropine seems more important than any 

Sronm Mage ‘ he dr >™S clTcas 
atropine on secretory volume 

Pam Relief 

■■ancreat'e p „ „ otonoU5l rcslstant 

to the usual doses of narcotics How- 
X; T , C ' S ar ' much ttttproved 
have h ^ pancrMt '<= secretion 

should b Morphine 

should be avoided, because of spasm ,n 

l‘i" C,tr » f Oddi, which can inter 

be^ctc,r UCe *“ “ 

When pain is intractable, procaine in 
Corluoarmt Therapy 

“ o srlfl.mi.ed, ,e„r mr" CrCa "" ! 

--scS: 

determine ^whether mlo! 

s-hgttrd the £„ c "”'" ( , f " C h, “ ■- 
'"-.■y -n exper„ne nl aI , anunali COr * ll0ne 

j**™ .. - 

—ris XES , S,* h " s 

v.v .,1 Cbn.J*,,'? o” per cr nt 
utual a,„™7ol ’“‘f "'r 
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treated with cortisone and tho*e treated 
with colloids 

Cortisone administration is not with 
out danger It increases the risk of gastro- 
intestinal hemorrhage, which is ahead' 
a danger In the animals treated with 
cortisone for 48 hours, there was a 33 
per cent incidence of ulcer and hemor 
rhage 

Cortisone may be lifesaving "h® 
there is clear indication of adrenal in- 
sufficiency This should be suspect® 
when large quantities of plasma, wh 
blood, or albumin bring little respond 
In Jess critical clinical situations, cortif 
steroids probably should not be used 

Prevention of Complication s 
infection While pancreatitis 03 
doubtcdly begins as a sterile mflamnUtoO 
process, secondary bacterial invasion 
common At operation or autopsy late 
Us course, cultures have shown colu 
organisms, staphylococci, and 
coccal variants For this reason, the ^ 
ministration of antibiotics with as orw 
a spectrum as possible appears J“- <u ^ 
HEMORRHAGE Whenever 3 I»at ltr . 
treated with both gastric suction ar 
antibiotics, prothrombin levels fa« 
ondary hemorrhage from acute cro« ^ 
m the stomach or duodenum acf0l ^i ' 
for half of the deaths in one series ^ 
occurred in 8 per cent m the 307/-* 
reported by Paxton and Payne 
fore, prothrombin times should 
checked vitamin K given pa renter . 
and evidence of hemorrhage " a,< 
for „*• 

Gistnc retention is an important ra 
of acute secondary peptic uheta 1 ' 
Pancreatitis provokes this b> ininof 
with peristalsis in the adjacent ^ 
denum Fherefore it is important ^ 
maintain gastric suction until elfe* 5 ^ 
peristalsis has clearlv resumed v 

calcic u orriciEScv Significant 4“*^ 
tmes of calcium may be drpm» led 
arras of fat nccrists at cal< ion* 

Serum lalcium usually falls. If »« ,tM i9 
rug per cent or lowrr, tf J * ** 

* ruinous prognostic *i s n 
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-* Serum calcium should be measured 
lefore calcium therapy whenever pos- 
lble, since a high level can be a diag- 
lostic clue to hyperparathyroidism Acute 
pancreatitis may be secondary to this, as 
Cope has shown 

One Gram of calcium gluconate per 
day may be added to the intravenous 
fluids If tetany is a problem, para 
thyroid hormone as well as calcium may 
be necessary 

diabetes mellitus In susceptible m- 

• dmduals or in particularly severe pancre- 
atitis, frank diabetes mellitus may be 
produced In most cases this disappears 

'with recovery of the patient However, 
1 during the acute phase blood sugars are 
elevated in at least 10 per cent of pa 
tients, frequently without glycosuria 

* They should be determined every 48 
t hours 

jaundice Edema in the head of the 
pancreas produces transient jaundice in 
10 per cent to 20 per cent of cases Per 
sistent or deepening jaundice suggests a 
pseudocyst in the head of the pancreas or 
an abscess in the lesser peritoneal sac 
These can be demonstrated by roentgen 
study of the stomach and duodenum 

Convalescent Management 

In the average case of moderate 
seventy, gastric suction can be removed 
on the fourth to fifth day of treatment 
Caution is required, a bland ulcer type 
diet should be employed Peaks of gastric 
acidity must be avoided Atropine is con- 
tinued, using oral preparations Small 
meals, between meal feedings, and regular 
antacids in generous quantity are all im 
portant 

The well known stimulants of gastric 
acidity must be withdrawn CofTce, tea 
and cola beverages, with their high caf 
feme concentrations, are frequent unsus 
pectcd trouble makers Cigarettes arc 
stimulants to gastric acidity in some in- 
dividuals Obviously, alcohol is contra- 
indicated Narcotics must be withdrawn 
as rapidly and effectively as possible 

SURVEV FOR PRECIPITATING FACTORS 

An x-ray survey of the gastrointestinal 


tract should be made to rule out lesions 
that may precipitate further attacks 
Oral dye is given for cholecystography 
If the gallbladder is visualized, gallstones 
may be demonstrated If the gallbladder 
fails to visualize, this is not evidence of 
gallbladder disease for three to four 
weeks following acute pancreatitis In 
travenous cholangiography should then 
be considered This technique will regu- 
larly visualize the biliary tree despite 
pancreatitis unless jaundice or chole- 
cystitis is also present 

Alkaline phosphatase should he deter 
mined It can be a sensitive indicator of 
a persisting partial biliary obstruction, 
possibly by a common duct stone 

A barium contrast examination of the 
upper gastrointestinal tract should be 
performed Postbulbar ulcer may cause 
pancreatitis through spasm at the sphinc 
ter of Oddi Special attention is given to 
the second and third portions of the 
duodenum, where enhrgement of the 
C loop, a changing pattern in the mu 
cosa, or displacement of the ligament of 
Treitz may indicate a pancreatic mass or 
pseudocyst In the patient with recurrent 
symptoms, quantitative 12 hour measure 
ments of gastric acidity can show sur 
pnsingly high values in the absence of 
ulcer Antacid therapy may be mdicated 

Indications for Operation 

A prompt and satisfactory response 
should be expected when nonoperative 
treatment has been adequate The princi- 
pal indication for operation is a reason- 
able doubt of the diagnosis, whether or 
not the amylase is elevated 

Diagnostic Laparotomy 
When pancreatitis is found at diag- 
nostic laparotomy, operative trauma 
should be minimal Drainage of the pan- 
creas is effective only when there arc 
cystic fluid accumulations or a pseudocyst 
in the lesser peritoneal sac The biliary 
tree should be decompressed, whether 
stones are present or not, simply by plac- 
ing a tube in the gallbladder 
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on and dye injection, and the trauma of 
strumentation 

* Opening the duodenum is avoided, un- 
ss there is genuine evidence of am 
ullary disease, especially when residual 
lflammation is evident in the pancreas 

T lowever, when patency of the ampulla 

m doubt, the duodenum should be 
'mobilized, opened, and the sphincter 
hvided under direct vision The pan 
reatic duct can then be gently explored 
o rule out any other obstruction 
'sphincterotomy is performed at operation 
“• or biliary disease only to rule out all 
obstructions in the common bile or pan- 
creatic ducts When no biliary disease is 
t present, neither sphincterotomy alone nor 
juv combination with other biharv pro 
cedures has been effective in preventing 
subsequent attacks 

When no precipitating cause for the 
(attack of pancreatitis can be demon 
istrated, the prognosis for the future must 
f remain guarded Surgery of any kind has 
i * lt de to offer The hazard of recurrent 

* attacks is significant A careful ulcer pro- 
1 gram with a bland diet, an oral atropine 
4 preparation, and regular antacids, ap 

parently holds the best hope for the 
future 

POSTOPERATIVE PANCREATITIS 

A particularly dangerous and insidious 
form of acute pancreatitis occurs after 
upper abdominal surgery, usually about 
24 to 48 hours following operation It is 
not easily recognized at first, being 
marked by incisional pain and post- 
operative changes in vital signs The 
cardinal symptoms are (1) unusual up 
per abdominal pain, especially when re- 
ferred into the back, or (2) unexpected 
paralytic ileus with abdominal distention 
Marked tachycardia usually accompanies 
this development Once suspected, post 
operative pancreatitis can almost always 
be confirmed by finding a very high 
serum amylase 

The same regimen of treatment em- 
ployed for acute idiopathic pancreatitis 
has seemed best for these difficult cases. 


Gastric drainage, parenteral atropine, 
and antibiotics are helpful Particular 
care must be devoted both to keeping the 
lungs clear and to giving sufficient 
plasma albumin, or whole blood to re 
place the protein lost into the retro- 
peritoneal tissues The pulse rate is a 
helpful guide to colloid replacement 
Despite all known measures the mor- 
tality remains high, approaching one 
third of the patients with this dread 
complication 

Although the cause is debatable, certain 
preventive measures appear worthwhile 
In biliary surgery, instrumentation of the 
common duct must be very gentle Solu 
tions for irrigation or cholangiography 
must be injected with very slight syringe 
pressure Indwelling tubes in the sphinc 
ter of Oddi should be avoided, unless it 
has been cut Then they are probably 
unnecessary At gastrectomy, when dis 
section must be earned beyond the duo 
denal bulb, injury to the lesser pancreatic 
duct of Santonni should be carefully 
avoided When edema in the duodenal 
walls can be expected, a decompressing 
tube in the gallbladder or common duct 
is logical and worthwhile At splenec 
tomy or left nephrectomy the likelihood 
of injury to the pancreatic tail should be 
appreciated When it has been cut the 
raw surface should be closed with nonab 
sorbable sutures to avoid leaking secre 
tions 

TRAUMATIC PANCREATITIS 

Blunt trauma to the abdomen can in- 
duce a diffuse pancreatitis that is sur 
pnsingly severe This is uncommon and 
easily overlooked, when there are severe 
injuries elsewhere. Automobile accidents 
are a frequent cause, with steering wheel 
injuries providing half the cases In 
children, where the ribs are more elastic, 
severe pancreatitis has followed falls over 
bicycle handlebars 

In all cases, peritoneal irritation, para 
lytic ileus, and tachycardia were present 
Perforation of a viscus or hemorrhage 
must be ruled out by x ray and diagnostic 
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paracentesis When traumatic pancre 
atitis can be confirmed by amylase eleva 
tion, laparotomy in a critically injured 
patient may be deferred For these 
reasons, serum amylase has been mcas 
ured routinely following any blunt 
trauma to the abdomen 
The principles of treatment are the 
same The loss of plasma into retropen 
toneal tissues may be seserc, and requires 
compensation The mortality rale is high 
approaching one thud, but major as 
sociated injuries hasc complicated all 


deaths 

Pscudocysts are regularly observed in 
recovering patients, since the original 

trauma Iin.nll.. a 

major duct 


trauma usually ruptures 


together to delineate a natural history f* 
the disease This was charactered * 
chrome relapsing pancreatitis 
In most patients, a beginning can k 
traced from a typical bout of acute p 0 ’ 
creatitis Recovery ensues, but this 8 
followed after an interval of wceh <* 
months by another acute attack, and thf» 
by another If following the first bout 
acute pancreatitis a precipitating 
such as a common duct stone can 
found and removed, pancreatitis rccu* 
in less than 10 per cent of P 3tjcra 
However, when no such cause can 
identified and corrected, two 
patients will have subsequent atuC p 
Each successive recurrence appear* 


wuh.n J ZT , UUCI nacn successive rccurre 

cyst bv cathi^H , Sl T e draina 6 e °f the make another more likely 


factorv T . ,0 4i C CXtcrior « sa ‘« At first, patients seem well ta** 

folloued bv J 1 "’ “ acu " 'P' 5 " 1 ". and prrscnl no 

1°. 'l_. by a fibula since csidcncc of disease La.cr, as the 


the rpmunm j ‘isiuia since evidence of disease Later, as uic 

usually can rLmc'LZL?'™' J b !> bc, '.’ c ' n attac, “ sh " ,C ”' .Sli ll 


subsides rcsumc function once edema pcplic symptoms emerge, and J““ 
At linirntnm. c P ain merge into one another TnescP" 

of the abdomen ^ P cnctrat,n K wounds tients may be treated for suspected » 
lie «crc d \ r, C :“! ,C ln ;, Ury "“)■ and respond lemporanl, 


... 

ducal drainage"' L;"“hSVplf 


should l>c avoided Units* ih , " aj ° r du ^ ts h‘^cs secretions rcacin» K - a 

capsule lies alonir the m nr taw in the become insufficient for nonnal d ■> . 

elFccnvc closuie n ' he *! a ". d r of ">“■ ^ '• ealen Til., remit. 

c-ITort is not tustifud III. '! 4 ’ ? nd d,c *t«»U>rrhca, weight loss, avilanun 0 ' <• ^ 
««» the surfaie diould alwav\ Cr * cacfl '** a > «*>«!. mart the late ««j£ 

Pancreatic secretions employ cd the disease Discouragement hr ho 

tftc alrdomcn „hcn % ■"“> I’a'tent and Ins physician leads w 

“'tfrtPt.ad'S TL'Zd^ 

vrrr Jieriiofiitis. 


acid therapy Eventually this k s 
pun becomes aggravated by catine 
The patients develop food idio*)®^ 
sits and limit dietary intake n>ore 
more As pancreatic destruction P 
grosses sccrt Uons reaching the . 


CHRONIC I’ANCRK/Vti 


ris 


some series, as many as one third t‘ 
of Uit ]>anems arc addicted 

Chronic pancreatitis rare!) " ^ 
duectly causes death even in arutc ^ 
itcibation It is rather a *«ll *’ 


Pjiicrratic uiilaimnauoii i *«eliou»l> progressn 

is'r "'^1.. id ,»•!>, 


disease 


with 


urr^ulir and prokngrd course 
numerous tomplicalic ns. 


Ijccoiiic 

rrinm^, " ,,n a<u,r Hare ups 
months « t >r ° nu,n 4 ‘hunigh many 
d««r wlM „ fjT K,r “ Ue P-»‘^at.c 

sau«r remains r.mjee tuw !'T ’** , ,rl lhc 

1 »» aerates f t ,he several tlirV^T' *‘ , ' d ,l “ particularly ddfiaifl to d rl*' 
•* *ta^e» whether a patient who ha* bad t* 


t ritcria for Diagnosis 



Fig 14 9 Farad anced fibres s squeezes the 
tory Stas s and calc ficat on. 

1 Three or more attacks of acute 
pancreatitis proved by high amylase 
elevations during pain 

2 Demonstration of the typical patho 
logc changes in the pancreas usually by 
x ra > °f calcification or chronic pseudo 
cyst format on 

3 Steatorrhea and cachexia oving to 
dimnished pancreatic enzymes when 
u ere arc no other reasons to suspect 
carcinoma 

The association of diabetes mellitus 


rema n ng ac nar cells and contr butes to sccre 


30 and 60 Uni ke acute pancreatitis 
males predominate over females two to 
one This probably reflects the higher 
incidence of alcoholism n males and the 
alcohol c factory in etiology The race 
distnbut on corresponds to the hosp tal 
populat on 

Pathology of Chronic Pancreatitis 
T1 e n idcst permanent patl ologic 
change includes fibrosis {Fig H 9) with 
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generalized increased firmness and exag reported by Zollinger, DuVal 
geratcd lobulations Peustow 


Calcification 


Pathogenesis 


Calculi appear eventually m about 
naif the cases These range from a few 
fine flecks to multiple stones a centimeter 
or more in diameter When present, they 
can be visualized by x ray, because of 
their high calcium content Edmundson 
has shown that they arc always found in 
cavities lined by ductal epithelium Some 
patients are symptomatic for months or 
years before calcification appears, and in 
others they may be visualized before any 
pain or other symptoms have appeared 


Cyst Formation 

Pseudocysts develop in 20 per cent to 
*7 per cent of patients in the course of 
chronic pancreatitis The earliest are 
necrotic cavities within the pancreatic 
substance, filkd with inflammatory debris 
and stagnant secretions Sometimes the 
cavity appears to be a remarkable dilata 
™ d ““ 'lore often, it 

Miggnt, a blow out along one wall of 
a major duct, and extend, outward from 
it Its wall is made up by a chronic 

f.brottc and mllammator, mtml.ranc wttlt 

no epithelial lining Hu, „ a l| grow, ,h,ck 
and .trong a, tit, „„„ cn | at g c , | j 
be pancrea, A remarkable ,,,e 'it 
reached requiring drainage, before lit 
underlying Jnnrreatiti, cm be trcllcd " 


The cause for progressive pancrraW 
inflammation remains m doubt iw 
commonly associated lesions arc thesa.# 
as in acute alcoholism, biliary dirfW 
and trauma 

Alcoholism is more frequent and 
portant, appearing in one third of ^ 
cases In these the disease is severe w 
a high incidence of calculi and p^ L 
cysts In most histories, alcoholic ext* 
precedes pancreatitis In chronic a* 
holies, pancreatitis is found at 
20 per cent to 47 per cent Suih i* 
suggest that alcohol can induce ^ 
rhosis * in the pancreas just as it aft* 
to do in the liver 

Biliary disease is less frequent, j # 
mg in about one third of the 
very few, a traumatic onset can 
fined In the remainder, ductal ,n "^ 
mation and secretory stasis oiler t c . 
current explanation Causes for tin* 
much further investigation 

Clinical Diagnosis 

Pam . 

Upjier abdominal pain is the ou»‘ ^ 
mg complaint It liny prrdoinuw ^ 
the epigastrium or in cither upi* r 'i . 
rant Mid dorsal hack pain n < 
but not always found flic dutn 
probably corresponds to the area 
ereas most involved In each } uU ^ [A ,i 
pattern remains remarkably * 
througii the course of ihe disca** 
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Serum Amylase 

It can be extremely difficult to prove 
, pain is pancreatic in origin early m 
the disease, before calculi or cysts have 

* appeared Between attacks, patients ap 
pear well Amylase is elevated in both 

' serum and urine only during pain, and it 
may return to normal within 24 hours 

To find objective evidence of pancre 
atic disease between attacks, many sub 
stances have been injected and the serum 
amylase measured Small doses of secre 
f tl0n or Urechohne can stimulate the 
pancreas to secrete If its outflow is ob 
structed, serum amylase should rise 
within two hours Morphine can increase 
spasm at the sphincter of Oddi during 

* l ^ e digestion of food Presumably pain 
and amylase elevation would indicate 
chrome pancreatitis 

Diagnostic responses to these tests arc 
| extremely irregular in proved pancreatitis 
Acute exacerbations have been precipi 

* tated by these drugs Transitory serum 
amylase elevations can be produced in 

1 normal individuals Therefore, not much 

* diagnostic significance can be attached to 
i these maneuvers 

A persistently elevated serum amylase 
does not necessarily indicate chronic 
pancreatic disease Abnormalities of renal 
function, without uremia, may prevent 
normal amylase excretion, and elevate 
serum levels This possibility is rare but 
it can be ruled out by finding that urinary 
amylase excretion per hour equals the 
serum level 

Lipase parallels amylase Many other 
enzymes have been investigated in the 
developing a blood test for 
chronic pancreatitis So far, none is more 
specific than amylase, and this is of value 
onlv during episodes of pain 

X-Ray 

Plain films of the abdomen should be 
obtained before contrast medium is given, 
SO l , finer calcifications will not be 
missed Whether or not symptoms arc 
present, calculi indicate some degree of 
chronic pancreatitis 


Upper gastrointestinal examination 
with contrast media is important, to 
localize the calculi to the pancreas In 
addition, changes in contour of the stom 
ach or duodenal C loop can indicate a 
pscudocyst, but only when it is sizable 
(Fig 14-10) Peptic ulcer must be ruled 
out as the cause for symptoms 
The biliary tract must be fully evalu 
ated When the gallbladder appears 



Fig 14 10 Upper gastrointestinal exanuna 
tion in a 46-year old man with persistent back 
pain Mass arising in pancreas presents supe- 
riorly to stomach, through gastrohepatic 
ligament and proved to be a pancreatic 
pscudocy st 

normal intrav enous cholangiography 
should be performed to visualize the com 
mon duct If this is dilated or stones are 
proved operation is indicated 
Disease in the tail of the pancreas is 
more difficult If a cystic mass is particu 
larly large, displacement of the left 
kidney may be found on intravenous 
pyelography This is nearly the only way 
to establish its presence The survey for 
abdominal sources of pain should be com- 
pleted by a barium enema to rule out 
colon lesions. 
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Loss of Digestive Enzymes 
A decrease in the pancreatic enzymes 
reaching the intestine can indicate pan 
crcatic disease In a few patients this may 
be its only objective evidence However, 
before this loss is detectable, the ducts 
must be completely obstructed or the 
parenchymal destruction far advanced 
Pancreatic function tests are usually 
worthwhile only when significant weight 
loss has occurred They can point to the 
pancreas as a cause for symptoms, but 
they cannot difTcrentiate between inflam 
mation and carcinoma 


radioactiv e iodine If pancreatic lipase a 
normal, radioactivity in the serura » 
rise to a peak of at least three times tw 
initial level within three hours 
activity m the stools should remain 
If pancreatic lipase is diminished ra 
activity remains low in the serum a* 
high in the stools Similar but less P 
results can be obtained with pn>t«« 
such as radioactiv e iodine-tagged 
Steatorrhea owing to intcstaia 
absorption syndromes can he ru 
by giving tagged fatty acids r3th " ‘^j 
whole fat In pancreatic disease, tx, 
fatty acids will be normal!) 1 
since they are the end products o r 1 


activity 

These techniques arc precise, 


Duodenal Aspiration 

For quantitative duodenal aspiration . 114ll 

to be of take, precise techniques arc not require non 

necessary A double lumened tube is posi t . ana i vscs They promise to be 
tioned under fluoroscopic control so that ni | ine u Lfuiness, and have 
ihile one umcn aspirates the duodenum, w deul | b , Shiugleton Md « s 

D,L“„ra/ 5P, . ra,C! ', h ° S ' 0n,ach Th ‘ S The oral starch tolerance test .» »“ 

Sai,r ' C )U ‘" ,D blood sugar lescUarcntcasured^y 

Intravenous secretin is administered 
and elicits from the normal pancreas 
within 80 minutes several hundred milh 
liters of watery secretion nth in bi 
carbonate with some ainylasc If the 
volume is shaqily reduced pancreatic 
ductal obstruction is present owing to 
cancer or pancreatitis Disease lumtrd to 
the liodv or tail docs not reduce the 
volume, since the head may still rtsjxmd 
If a good volume of secretions is obtained 
but the bicarbonate or amylase is rc 
duccd d» struction of the secreting 
parenchyma is implied suggesting pan 
cream is 1 

Ibis test is uncomfortable, limited m 
value and too infrequcntlv utilized in 
nioii t linns to be reliable 

Steatorrhea 

"ith u ncunul paucicu. „u 
be .u. I 1 ,,, mu, „>«. a, ,,, „ r 

re w.tli loss »f panerratje I.pase and 
,4 \f T h > «orl analsscs. 

*’> adiiurusieimg while 

>rd by to tu , „ u(KWlft ^ 


fat tai. 


gar levels arc -- , 

ingestion of a standard starch ^ 

proved much less reliable m the 
of pancreatic amylase deficient! 

Complications of Chronic PanfJ eaU 

Jaundice ^ 

Obstructive jaundice has been „ 

in as many as 20 per tint o lr 
with chronic pancreatitis * n (CJ1<r >a 
crcitic encroachment upon t e 
duct may lx. due to transient 
fibrosis and conlraclion or a P j 
If the latter, circclivc dramas 
clear the biliary tree 

Ctti hosts ^ 

After normal enzyme produft^^., 
Iiecn lost, lu pane cirrhosis »* 3 « n 

finding \ diffuse fattv in * 1 
followed by inflammation a* 

Hit, sc changes arc similar ^ ^ 
regularly obimrd follow u C 
crratcitomy ffA * 

In Char carl) stages 
pics cn led or reversed b) tlic <p - 

jstratton of supplemental I a,w, J •* 
zymes tr by adding lecithin ‘ * 
methionine lo the diet 
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Peptic Ulcer 

■ Peptic ulceration is seen in 10 per cent 
to 15 per cent of patients with chronic 
pancreatitis, and usually appears late in 
its course Hypersecretion of gastric acid, 
as measured by 12-hour overnight resting 
aspirations, can be found in additional 
patients without ulcer Antral stimula- 
tion from delayed emptying of the stom- 
ach and ineffective duodenal peristalsis, 
may explain this It can be a rational 
basis for antacid therapy 
Acute duodenal obstruction has also 
been precipitated by chronic pancreatitis, 
almost always through the rapid enlarge 
^ ment of a pseudocyst encroaching upon 
1 the duodenum 

Tuberculosis 

The coexistence of pulmonary tubercu- 
losis or its reactivation in the course of 
chronic pancreatitis occurs with surpns 
mg frequency, much more than would be 
expected as a coincidence 

Management of Chrome Pancreatitis 
Medical Therapy 

In the absence of specific surgical indi 
cations, a vigorous attempt at medical 
management seems indicated before 
operation is considered This is essentially 
the program used for convalescence after 
acute pancreatitis It is designed to (1) 
prevent peaks of pancreatic stimulation, 
and (2) supplement fading function 

Vagal stimuli are inhibited by para- 
sympatholytic drugs, such as atropine, 
belladonna, or Pro-banthine In addition, 
antacids should be employed vigorously 
after meals 

The objective of dietary control is to 
eliminate strong stimulants of gastric 
acid An ulcer program is used, except 
that fat must be limited to individual 
tolerance 

Caffeine » a strong stimulant of gastrtc 
acidity Coffee, tea, and colas must be 
avoided, particularly between meals 
1 Cigarettes and aspirin taken on an empty 
stomach are similarly irritating These 
are more frequent sources of trouble than 


alcohol, which obviously must be elmu 
nated for any therapy to succeed Until a 
definitive cure for chronic pancreatitis is 
developed, prescribing narcotics leads 
only to addiction 

Remarkable improvement in food toler- 
ance and nutrition can be achieved with 
oral enzyme therapy Hog or beef pan 
creas, desiccated and powdered, seems 
superior to more refined preparations, as 
well as less expensive Several teaspoon 
fuls, rather than capsules, should be 
taken with each meal High dosage is im 
portant for the best results The equna 
lent of 4 to 8 Gm of pancreatin, U S P , 
may be necessary The only disadvantage 
to these preparations is an unpleasant 
taste until each patient learns which 
foods disguise this for him Fruit juices, 
cereals, and meats seem most effective 
Enzyme therapy can be improved by 
adding bile salts in capsules Fat soluble 
vitamins and hematinics should not be 
neglected 

Surgical Indications 

A clear cut indication for operation 
may be any one of these 

1 Evidence of gallstones or a dilated 
common duct on cholangiography 

2 Obstructive jaundice 

3 A mass or pseudocyst within the 
pancreas, excepting only those that ap 
pear immediately after acute or trau 
matic pancreatitis and quickly subside 

4 Reason to suspect carcinoma onset 
of symptoms after the cancer age has 
been reached, with unremitting pain and 
weight loss, regardless of amylase eleva- 
tions 

5 Duodenal obstruction or peptic 
ulceration 

6 Failure of a serious effort at medical 
therapy, manifest by recurrent acute 
pancreatitis, or pain with weight loss 
despite good management 

Operations for Chronic Pancreatitis 
Preoperative Preparation 

Weight loss brings contraction of the 
actual circulating blood volume and 
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Pancreatic Exploration Biops) 

incision - Tht commonest mci»a * 
the vertical right paramedian urcr y 
operation will alw ays include evp!® 3 **® 
of the biliary tree When the P nor c^ 
lesion is know n to he in the bod) or U* 
of the pancreas, a mid line or Wt 
median incision ma> be used, 
xyphoid may be removed to irnpro^ 
posure 



plasma proteins even when the hemo 
globin concentration is normal Pre 
operative transfusions provide the most 
important systemic support that can be 
offered Two to four pints of blood may 
be required, an average of one for each 
ten pounds of weight lost 
Prothrombin activity is frequently be 
low normal Parenteral vitamin K can 
correct this unless liver function is sen 
ously impaired 
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exploration Carcinoma must always 
)e suspected The areas of hkely lymph 
lode metastases are more readily ex 
imined and biopsicd than the pancreas 
tself Four sites are commonly involved 
Fig 14-11) (1) along the common bile 
luct just above or behind the duodenum 
2) in the omentum where it arises from 
he head of the pancreas (3) around the 
superior mesenteric artery at the inferior 
aancratic border and (4) about the coe 
hac axis This is best exposed through 
the gastrohepatic omentum 
The pancreas can feel diffusely in 
durated, owing only to benign inflam 
■nation If doubt remains after palpation 


solved, it should be mobilized from its 
lateral peritoneal attachment (Kocher 
maneuver) This permits bidigital palpa 
tion and ready control of bleeding A 
narrow but deep and adequate wedge of 
tissue can then be safely obtained with a 
No 15 pointed scalpel The capsule of 
the gland is closed by one or two com 
pressing mattress sutures of silk Com 
plications of this procedure have not been 
a problem 

Stage of the Disease 
Operations for chronic pancreatitis may 
range from simple choledochostomy to 
extensive resections entailing a major risk 


Table 14 1 Stage* of Severity in Chronic Pancreatitis by Patholoci Found 


Stage Pathology Usual din cat fadings 


1 Mild 
(2 Progressive 




Fibrosis or edema 

No intrapancreatic degenerative 
changes or ductal obstructions 
Degenerative changes 
Calcification 
Pseudocyst formation 
Ductal obstructions 
Far advanced atrophy 
Severe calcification 
Shrunken gland 


Recurrent acute pancreatitis 


Chronic pain with acute 

exacerbations dyspepsia 


Cachexia 20% body weight lost 
Steatorrhea 
Addiction 
Frequent diabetes 


and examination of the regional nodes 
the pancreas should be fully exposed for 
evaluation This may be accomplished 
readily by reflecting the omentum supen 
°rly, and dividing its avascular attach 
ments to the colon 

biopsy Biopsy of the pancreas is un 
necessary to confirm chronic pancreatitis 
However, a gross diagnosis of carcinoma 
requires direct biopsy for support when 
no metastases provide this proof The 
area of firmest consistency is most likely 
to yield tumor tissue If a cancer is 
present, confusing inflammation is to be 
expected distally along the obstructed 
ducts Therefore, when the precise site 
for biopsy is in doubt, the most proximal 
area of suspicious tissue should be 
selected 

When the head of the pancreas is in 


of mortality Similarly, the disease may 
range from mild edema and fibrosis to 
major cystic or calculous degeneration 
Accordingly operative therapy must be 
individualized and adapted to the 
pathology found Its results should be 
evaluated in this light The simplest ef 
fective operation obviously will be best 
Therefore a simple, rational classification 
of chronic pancreatitis according to its 
seventy is needed as a guide to therapy 
Such a classification by stage, based on 
the pathologic situation in the pancreas 
ts proposed in Table 14 l 

stage 1, mild The mildest gross mani- 
festations of chronic pancreatitis are 
edema swelling, and increased firmness 
in the gland The clinical diagnosis is 
usually based on recurrent attacks of 
acute pancreatitis Although alcoholism 
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Table 14 * 2 Operation for Chronic Pancreatitis 


Operation 


Indication or rationale 


Limitations or ptecau^&i 


A. INDIRECT 

1 Biliary 
Cholecystectomy 1 
Choledochoitamy / 
Sphincterotomy 

(cholecystectomy also 

necessary) 

Choledocho-erxter ostomy, to 
duodenum or jejunum, 
directly or by Roux-en-Y 

2 Gastric 

Subtotal gastrectomy 


Gastroenterostomy 


Stones, cholecystitis, or jaundice Beneficial only if biltajy doesse 
present 

Sphincter stenotic, or for expo- Intrapancrratic ductal oUtrsc 
sure of ampulla, pancreatic tion, cysts must be ruled 01 

duct or treated 

Obstruction of common bile duct Pancreatic ductal obstructor* 
"■thin the pancreas cysts, may also be prefect 


Decreases stimuli to pancreas by Pancreatic sy mptoms uiuale 
lowering gastric acidity, or recur, helpful only v*!* 0 L *“* 

bypassing duodenum present 

Decreases stimuli to pancreas Ineffective alone, except l* 
through bypassing duodenum duodenal obstruction 

Decreases both vagal and gastnc Helpful ancillary procedure W 
stimuli to pancreas does not attack progressive 

inuapancreatic disease 


I agotomy, and gastro- 
enterostomy or 
pyloroplasty 
Neurectomies 

^:tr:^‘ ,alCraJ ReLcvc * pain uncon- Docs not alter progress* f* 0- 

or » =>»—■■> trolled by any other means creatic disease pain *****1 

recurs later 


or bilateral, coeliac 
ganghonectomy 
OtatCT ON PANCREAS 

ddataUon ' Local ductaJ obstruction 
sphincter or close to it 


lithotomy 

Subtotal resection 

llitrogiade anaitomosi 
jejunum direct o 
/bu.-rn-Y 


Relatively few obstruct** 3 » 
well localised pancreas* 3 

Disease limited to body and lad Only occasionally removes a3 
of gland dueave 

Duct dilated in tail of pancreas Multiple ductaJ obstruct-** 
olatructed proiunaily "ithin pancreas must f* 

cleared 


l oncreatie Juet opened UniUuJ,. Gears multiple ductal strictures Intensive procedure 


nally closed, or anasto- 
H*»eU to jejunum 
r Hal pancreatectomy 

pancrea tod uode nrc t orn y 

legation f^iviealie ducts (no 
lori»er Jr (formed) 

(}H. ftinian 

/“W drainage, to 

stomach or txn* el ih 

rectfy or kout-en-Y 

/ Xternal V'eiure 


and large calculi 


yet proved 


1 ar advanced destruction of lafelung supp lementary 

pancreas intrac taf.de symptoms diabetes mellilus 
Intended to produce complete 
atrophy of acinar tissue 
Modest sire us body or lad 
Satisfactory UjT noiunec table 
inllairunatury cysu "uh firm 


"all. 

Saiiafactory if duct, open 
Poor riA paoeni. 

Oliver exiriMve surgery 

1 ruble ty.l "*U» 


i uiaocirs + 

Atrophy incornplcte, pa- 3 

Only occasionally fonn-laf 
Other inuapancreatic d-*** 
ofisUoctKiro mar 

clearing 

Temporary pancreatic 

Lstmexl. "ill »■< ‘ l “ r JW * 


Inlury diwaw i m , ( |, 
nxte frr.juet.1 In ,h » ,ta„r. t|, e p JnC re- 
MK. thMgr* *tr largely irxmhJr 17>c 
S.H.V cus,rci«^ t/ Inhary tlivra,* may 
W ^» r <ctcd regularly to mKkw a 


rrvult Ifourvrr, "Jirn Injury a 

n»>l fircornf, {unrrrjtif ductal 
rmiit I** sought, cither at the v ^ f 
(if "ithin tic slit J ttscil If , ’’ 1 f 

tdnlrtj£lK>tt* H, till’s iJk - |MB»t*** ** 
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found, more severe Stage 2 disease is 
present, and biliary surgery alone will be 
ineffective 

stage 2, progressive Evidence of 
deterioration of a generally progressive 
nature in the pancreas itself marks off 
Stage 2 Calcification, cystic degenera 
tion, and inflammatory changes m the 
major ducts are evidence of this Whether 
or not biliary disease is present, it is ap 
parent from sad experience that biliary 
operations or sphincterotomy alone do 
not arrest the inflammation There is a 
wide choice of additional procedures The 
most effective appear to be those that 
truly improve pancreatic secretory 
drainage 

stage 3, severe In the very late end 
stages of pancreatitis, functioning paren 
chyma is almost completely replaced by 
fibrosis, calcification, or cyst formation 
Contraction and atrophy of the whole 
gland may be present Cachexia identifies 
this stage clinically It has been defined 
arbitrarily as loss of at least 20 per cent 
of normal body weight Extensive resec 
tions of irreversibly diseased tissue, even 
to total pancreatectomy, appear justified 
in an effort to relieve pain 

Procedure of Choice 

Generally, the many procedures that 
have been employed for chronic pan 
creatitis can be divided into two groups 
(1) indirect , not upon the pancreas but 
upon the adjacent biliary tree, intestinal 
tract, or pancreatic innervation, and de- 
signed to influence pancreatic function, 
and (2) direct, attacking pathology within 
the pancreas itself These procedures 
have been classified m Table 14 2, to 
gether with an attempt to summarize the 
rationale and limitations for each 

Indirect Operations 

Operations on Biliary Tract 

CIIOLECV STECTOMY AND CHOLEDOCHOS- 
tomv Gallstones will be encountered in 
about one third of the patients, and 
cholecystectomy is clearly indicated 

An operative cholangiogram should be 


taken in every patient, whether or not 
gallstones have been found Free and 
easy flow of dye into the duodenum, 
under low pressure, should be assured 
Unless the common duct is too small to 
be opened safely, it should be explored 
The complete elimination of biliary dis 
ease may be expected to relieve chrome 
pancreatitis when { 1 ) stones have been 
found and removed, (2) free flow of bile 
into the duodenum has been assured, and 
(3) the pancreatitis is mild, showing only 
the edema and induration of Stage 1 
disease 

SPHINCTEROTOMY PANCREATOGRAPHY 
Sphincterotomy is performed only under 
direct vision through the open duo 
denum There are at least two general 
indications ( 1 ) any doubt about the 
wide open patency of the sphincter, or 
(2) any suggestion that pancreatic ductal 
obstruction may also be present Such 
obstruction should be suspected when 
ever (a) the biliary findings do not ex- 
plain mild (Stage 1 ) pancreatitis, or (b) 
more severe (Stage 2 or 3) pancreatitis is 
apparent from pseudocysts large calculi, 
or previous steatorrhea 

Sphincterotomy alone can yield little 
benefit when the intrapancreatic duct is 
obstructed by strictures or calculi These 
have been found in 75 per cent of our 
cases in which they have been looked for 
(usually the more severe Stages, 2 and 
3) Therefore, after sphincterotomy the 
pancreatic duct is always fully explored 
In a majority of cases, sphincterotomy 
will be merely the first step in approach- 
ing intraductal disease, and additional 
procedures will be required for its relief 
Obstructions usually can be demonstrated 
by gentle probing within a few centi- 
meters of the ampulla Calculi may be 
removed and strictures dilated when 
feasible Usually they must be bypassed 
by anastomosis of the distal pancreas to 
the gastrointestinal tract Cysts must be 
effectively drained 

If intrapancreatic ductal obstructions 
are not present and a truly stenotic 
sphincter js divided, pancreatic and 
biliary drainage will be improved and 
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stages The left side is resected first, 
since this innervates the major portion of 
the gland If pain relief is incomplete, the 
right side is approached Since these 
thoracic procedures cannot readily be 
combined with pancreatic exploration, 
the diagnosis must be clear beforehand 
Less definite e denervation can be 
performed in combination with direct 
pancreatic procedures Bilateral coeliac 
ganghonectomy interrupts the principal 
sympathetic and sensory pathways Auto 
nomic nerves entering the pancreas on its 
posterior surface around the superior 
mesenteric artery can also be divided 
Admittedly, these procedures for sen 
sory denervation do not alter the under 
lying disease process Unhke vagotomy, 
they produce no important changes in 
enzyme production or secretory activity 
In 70 patients treated pnmanly by 
left splanchnicectomy. Mallet Guy reports 
91 per cent good results after fifteen 
years In the experience of many others, 
pain initially relieved is very prone to 
recur, sometimes early, and is due to the 
expected progression of the disease 
Pseudocysts, abscesses, or extension of 
inflammation into adjacent tissues seem 
most often to blame 

Direct Pancreatic Procedures 

Direct surgical attack on the pancreas 
can correct (1) ductal strictures or cal- 
culi, which may be removed or bypassed 
(2) localized diffuse fibrosis, which may 
be resected, or (3) cysts, which may be 
removed or drained The principles 
underlying all these procedures are (a) 
conservation of functioning parenchyma 
"lth (f>) free secretory drainage for all 
parts of the gland (Fig 14-12) Although 
total pancreatectomy is feasible die per 
manent metabolic defects which follow 
discourage its use 

Sphincterotomy-Ductal Dilatation, 
Lithotomy 

After sphincterotomy, an obstrucUng 
calculus may be encountered within a few 
centimeters of die ampulla Sometimes dus 


can be gently fragmented and flushed out, 
opening the major duct for dilatation A 
pancreatogram is important to rule out 
further obstructions or significant cyst 
formation 

When it cannot be dislodged, the 
calculus may be palpated from the anterior 
pancreatic surface Sometimes a tensely 
dilated distal duct can be felt A short in- 
cision may be made through the gland di- 
rectly over one of these landmarks in an 
effort to enter the major pancreatic duct 
Instruments may be passed m either di 
rection to insure ductal patency into the 
open ampulla 

The pancreatic incision may be closed 
primarily with silk, scaling only the sur 
face of the gland The duct will repair 
itself if it drains well When there is doubt 
about good ductal drainage it is better to 
anastomose a small opening to the ad 
jacent stomach 

If no distinct landmark can be found 
to guide the knife into the ductal system 
this type of exploration should not be at- 
tempted It is suited only for well-localized 
ductal obstructions When there is ex 
tensive calcification, advanced fibrosis, or 
any other reason to doubt its efficacy 
more definitive ductal exposure is in 
dicated 

Subtotal Resection 

In a fortunate few cases the principal 
disease appears confined to the tail of 
the pancreas, where it can be readily re- 
sected Pancreatitis that follows blunt ab 
dominal trauma is likely to have this 
distribution 

Excellent results may be expected from 
resection, but only when nearly all the 
disease can be removed However, the 
islets of Langerhans are most numerous 
in the tail The more tissue resected, the 
greater must be the calculated risk of 
diabetes 

The remaining gland must be assured 
of good secretory drainage From its 
distal cut end, the duct should be gently 
cathetenzcd into the duodenum to assure 
patency If the duct is dilated, or ob 
structed proximally, it should not be 
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closed, but implanted in the jejunum for 
retrograde secretory drainage. 

Retrograde Anastomosis 
Most pancreatic ductal strictures are 
firm and fibrotic. Many arc jammed with 
calculi. Establishing permanently good 


function as long as the duodenal ouut 
remains occluded. 

The tail of the pancreas is mobilufd 
with the spleen, which is usually reroovni 
The pancreas is transected four or fi't 
centimeters from its end to expose the 
dilated major duct Calculi and debus 
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Some defunctionalize a jejunal loop in 
the Roux en-Y manner and implant the 
pancreas in its open end We have not 
thought this necessary The tip of the pan- 
creas can be brought through the left 
mesocolon nicely and anastomosed to the 
side of the upper jejunum Longmire 
states that he performed this operation 
in 1951 and abandoned it because of poor 
results Jordan and Howard have had a 
discouraging experience with nine alco- 
holic patients However, among DuVal s 
twenty six patients followed for at least 
three years, twenty, or 77 per cent, arc 
free of pain With some encouraging ex 
penence, both Puestow and Zollinger 
ha\e modified and extended this pro 
cedure 

Pancreatic Duct Opened Longitudinally 

Ductal strictures and calculi may be 
encountered at multiple points along the 
duct To free it of obstructions, working 
through its open ends, may be difficult 
or impossible Undramed central seg 
ments of pancreas may account for some 
of the failures of retrograde anastomosis 
to relieve all symptoms 

In this situation, Puestow has laid the 
pancreatic duct open longitudinally for 
much of its length He has found a chain 
of lakes appearance, in which multiple 
strictures alternate with dilatations Cal 
cull are easily removed, and strictures 
divided For closure, a defunctionahzed 
loop of jejunum is opened lengthwise 
along its antimesentenc side This is 
sutured longitudinally over the opened 
duct 

We have laid open the pancreatic duct 
longitudinally from the tail of the gland 
to within one inch of the duodenum to 
remove large ductal calculi (Fig 14-13) 
The duct is easily freed of all obstructions 
We have closed the pancreatic capsule 
primarily over a catheter in the duct to 
preserve its lumen This is removed dur- 
ing anastomosis of the tail to the side of 
the first jejunal loop Satisfactory healing 
good results have been obtained 

The healing of the longitudinally 
opened pancreatic duct has been studied 


extensively m dogs When only the pan 
creatic capsule is closed, the duct wall 
regularly heals with a good lumen, pro 
vided only that free secretory drainage is 
available 

This procedure has been only recently 
applied to a relatively few patients The 
operation is extensive, but seems well 
tolerated In difficult cases it offers nearly 
the only means of preserving the pancreas, 
yet assuring it good drainage The early 
results are promising 

Pancreatoduodenectomy, Total 
Pancreatectomy 

In senous cases, degenerative inflam 
mation seems most severe in the head of 
the pancreas Discouragement with all 
other procedures has led some to advocate 
pancreatoduodenectomy for chronic pan 
creatitis, just as it is done for operable 
cancer 

The procedure may be somewhat more 
difficult after pancreatitis because of ad- 
hesive inflammation For carcinoma, the 
mortality has ranged from 12 per cent 
to 30 per cent, and the morbidity has 
been considerable Fewer patients have 
undergone this procedure for pancreatitis, 
but a similar risk is probably involved 
However, excellent symptomatic relief has 
been reported by Cattcll in fifteen out of 
twenty patients, and by Longmire in 
seven out of eight 

In some of these patients the distal 
pancreas could be preserved and re- 
lmplanted into jejunum This is an ad- 
vantage nutritionally Diabetes may be 
avoided or is milder, less brittle, ’ and 
easier to manage 

Altogether, the experience is small, the 
risks moderate, the bfelong metabolic 
handicaps considerable It appears that 
radical pancreatic resection should be re- 
served for those patients in whom the 
pancreas seems nearly destroyed (Stage 
3 disease) , and not amenable to any pro- 
cedure short of this 

Ligation of Pancreatic Ducts 

Sound experimental evidence shows 
that if all ducts could be completely 
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ligated, total atrophy would ensue, sparing 
the islets. Progrcssisc inflammation and 
pain should cease. When this procedure 
was tried in six patients by Cannon, only 
one benefited. 

Pancreatic Cysts 

pseudocxsts. Pscudocysts of inflam- 
matory origin make up 75 per cent to 


Some of these cysts have been attrib- 
uted to remote pancreatic trauma. "fl-l 
is difficult to understand, since panenau 
injury- produces acute fluid collection 
within a few days. Rarely, a cards®* 
obstructing the proximal ducts will 
ducc a benign pscudocyst distaJy 
Chronic pancreatitis is a much more 
frequent cause. Both must be suspect 
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Effects e surgical treatment can be pro 
vided by (1) total excision (2) internal 
drainage by anastomosis to adjacent 
gastrointestinal tract, or (3) external 
drainage by catheters, or by marsupializa 
tion of the cyst wall to parietal peritoneum 

excision Excision of the cystic mass 
provides the most definitive treatment, 
with least risk of recurrence Generally 
this is most applicable to pseudocysts of 
modest size, arising from the distal half 
of the gland, and easily separable from 
adjacent viscera The entire distal pan 
creas should be mobilized, together with 
the spleen It can then be transected 
cleanly proximal to the mass The at- 
tached and distal portions of pancreas 
should be removed with the cyst, since 
they drain into its cavity Usually this 
necessitates incidental splenectomy Ductal 
patency for the remaining pancreas should 
be assured 

INTERNAL DRAINAGE Pseudocysts Will 
also respond to effective drainage for their 
contained secretions Since their walls are 
fibrous they have an intrinsic tendency 
to contract Even very large cysts close 
down to narrow tracts This seems a better 
form of treatment (1) for cysts arising 
m the proximal half of the pancreas (2) 
when inflammation makes resection un 
uly difficult, (3) m poor risk patients 
and (4) when other extensive surgery has 
been performed 

Internal drainage is generally preferred 
since this avoids a period of escaping 
secretions onto the skin surface The 


A few late recurrences of pam and 
pscudocyst formation have been noted 
after this procedure These are probably 
related to progression of the underlying 
pancreatitis, with persisting or recurrent 
ductal obstructions 

In most cases the cyst cavity com 
mumcates with the major pancreatic 
ducts (Fig 14 14) This may be demon- 
strated by x ray after injection of con 
trast media into its lumen Cyst fluid high 



Fig 14 14 X ray taken at operation in 
R R Contrast medium injected into a pseu 
doeyst in the head of the pancreas demon 
strated communication with the tortuous and 
dilated distal ductal system The proximal 
duct was obstructed so that no medium 
entered the duodenum 


capsule itself must be sufficiently durable 

o permit a secure two layer anastomosis in amylase confirms the connection 
pon opening the cyst, loose fibrous When distortion or debris has closed off 
ocu ations may be cleared, and available the ducts fluid amylase a pi) roaches nor 
e _ r,s reino v ed ma l serum lev els 

ome prefer to drain the cyst into a Partial ductal obstruction proximal to 
P o jejunum that has been defunc the cyst elevates secretory pressures in it 
iona ized by either the Roux Y technique and promotes growth as pointed out by 
or proximal enteroenterostomy This more Doubilet and MulhoIIand They have 
m p icated procedure is probably un advocated the combination of sphmeterot 
necessary Attachment to either the otny with operative drainage for pscudo- 
mach or the side of a jejunal loop has cyst s, particularly for those near the 
nfTrt c< l ua ^> satisfactory The com head of the gland Sometimes a catheter 
thr C fi an:utomosis should admit two to may be threaded through the sphincter 
fingers directly into the cyst cavity, providing 
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by operation, though this is rarely neces- 
sary The fibrous tract is followed down 
to its pancreatic origin If only a small 
portion of distal pancreas drains into the 
fistula, this may be resected together with 
the tract When inflammation prevents 
resection, or the proximal pancreatic 
ducts are obstructed, the fistulous tract 
should be transected close to the pancreas 
and anastomosed to adjacent stomach or 
jejunum 

Other Pancreatic Cystic Masses 
Certain other much less common cysts 
must be differentiated at operation from 
chronic pseudocysts 

DEVELOPMENTAL OR TRUE CYSTS These 
are rare and can be recognized from their 
thin membranous walls, true epithelial 
lining, and the lack of adjacent mflamma 
tion The cavity may be multilocular and 
completely isolated, or it may com 
mumcate in portions with the ductal 
system, and contain enzyme-rich secre- 
tions This latter finding has led to the 
term retention cysts ’ These probably 
represent embryologic faults m develop 
raent They are usually solitary, except 
j? s >ndrome of congenital cystic 
fibrosis of childhood However, they can 
e accompanied by simple cysts in other 
organs, notably the kidneys Dermoid in 
c usion cysts are also occasionally en 
countered in the pancreas, and resemble 
those found elsewhere 
Complete enucleation or local excision 
15 the treatment of choice In the absence 
o inflammation, this can be relatively 
For the true cysts, drainage is less 
sati actory The cavity persists, because 
° the communication with the ductal 
system and the intact epithelial lining 
estruction of the epithelium with various 
c emicals has been tried without much 
success 

Secondary infection can occur, erode the 
° j a * ' min S> and produce thickened, 
cd walls with marked adhesions A 
e e c * st u thei t grossly indistinguishable 
ma pseudocyst, and ns treatment is 
much the same 

neoplastic cvsts Cyst adenomas for- 


tunately are very rare, only 57 cases could 
be compiled from the literature by Zrntel 
in 1954 They are truly proliferative and 
locally invasive They can be recognized 
from their thick smooth capsules and 
very gelatinous contents The adjacent 
pancreas may appear normal, except for 
obstructed portions distal to the tumor 
Multiloculanty is the rule the contents 
may resemble a bunch of grapes 
Malignant cystadenomas occur, but 
benign tumors outnumber them by at 
least two to one Papillary projections into 
the cavity suggest malignancy but do 
not necessarily indicate this For some 
unknown reason, these tumors occur in 
women by a ratio of six or seven to one 
Resection is the only satisfactory treat- 
ment 

parasitic cv sts Echinococci can in- 
cite an inflammatory and proliferative 
pancreatic cyst resembling the pseudo 
c>sts of chronic pancreatitis Persistent 
eosinophiha should provide a clue to this 
preoperatively, and the diagnosis can be 
confirmed by serologic agglutination tests 
Upon opening the abdomen, the true 
situation can be surmised from the ap 
pcarance of other cysts in the liver The 
pancreas is almost never involved alone 
Sometimes the scohces can be seen 
through the cyst walls 

Proper treatment is surgical but great 
caution must be observed to avoid spill 
ing the contents Following closed aspira 
tion, the cyst cavity should be filled with 
absolute alcohol or 2 per cent Formalin 
for five mmutes It is then safe to open 
the cyst and strip out the endocystic lining 
membrane The fibrous outer walls will 
collapse Permanent obliteration can be 
expected from this treatment 

TUMORS OF THE PANCREAS 

Carcinoma 

Carcinoma of the pancreas is second 
only to common duct stone as a cause 
of obstructive jaundice and accounts for 
2 per cent of all cancers Almost all are 
adenocarcinoma and are ductal in origin 
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turn averages o\er twice that from simple 
biliary bypass procedures 
Prognostic factors ha\e recently been 
emphasized in relation to jaundiced pa- 
tients that are important m patients 
suspected of having carcinomas Jaundice 
increases surgical risk as evidenced by 
lowered blood volume and a poor toler 
ance to operative and postoperative hypo 
tension Blood volume deficits are closely 
related to weight loss and usually ap 
proach a deficit of 100 cc per pound of 
weight lost in the severely jaundiced, mal 
nourished patient Unless this deficit is 
replaced, comparatively minimal blood 
loss during surgery or even anesthesia 
alone may lead to hypotension, which is 
frequently followed by lenal failure and 
uremia 

Other prognostic factors include labora- 
tory evidence of liver damage and a 
tendency to postoperative hemorrhage A 
prothrombin value of less than 50 per 
cent after vitamin K therapy, cholesterol 
esters of less than 30 per cent, and a 
lowered total protein with reversal of the 
albumin/globuhn rauo signify a poor tol- 
erance to major surgery These changes 
usually occur with prolonged biliary ob 
struction but may result from repeated 
episodes of cholangitis The evidence of 
poor liver function should be weighed 
against operability Radical surgery pri 
manly for palliation is probably not justi 
fied when the signs of poor prognosis exist 
Postoperative hemorrhage from the gastro 
intestinal tract occurs from either failure 
to mam tain adequate prothrombin levels 
uremic changes following hypotensive 
episodes, or increased fibrinolytic activity 
following pancreatic surgery 

Preoperative Preparation 
Preoperative preparation must include 
attention to details of nutrition, blood 
volume replacement, vitamin K therapy 
and correction of existing pulmonary and 
renal disease Intravenous feedings ex- 
cept to correct fluid and electrolyte 
deficits, are inadequate nutritionally 

Vhile diagnostic studies are being com 
P eted, a high protein and caloric diet 


can usually be taken orally, if supple- 
mented with pancreatin and bile salts its 
utilization will be greatly improved An 
average of three whole blood transfusions 
will be required to replace chronic blood 
volume deficits This requirement cannot 
be evaluated without blood volume deter 
minations Vitamin K should be given 
both before and after surgery, since made 
quate intestinal bile prevents absorption 
preoperatively and the frequently used 
antibiotics prevent intestinal production 
following surgery Cessation of smoking 
and aerosol inhalations to clear the 
tracheobronchial tree aid in preventing 
postoperative pulmonary complications 
Satisfactory renal function must be as 
sured before major pancreatic resection 
is undertaken Since renal failure follow- 
ing hypotensive episodes has been a com- 
mon postoperative complication, kidney 
function is of great importance in the 
jaundiced patient 

Technique 

Pancreatic surgery is usually performed 
through a right paramedian incision ex 
tending from high m the xiphocostal 
angle to below the umbilicus Several pre 
liminary steps in addition to an initial 
abdominal exploration are necessary to 
determine operability If the tumor arises 
in the body or tail of the pancreas, the 
lesser sac is entered by reflecting the 
omentum from its attachment to the 
transverse colon For lesions in the head 
of the pancreas the duodenum is freed 
laterally by incising the posterolateral 
peritoneal reflection from the common 
bile duct to just proximal to the liga- 
ment of Treitz Resectability is determined 
by the presence or absence of distant 
metastasis and size of the tumor (Fig 14- 
16) Extensive infiltration of surrounding 
tissues or the superior mesentenc arteiy 
and vein and widespread node involve 
ment preclude all but decompression of 
the biliary tract except in rare cases when 
radical surgery may be earned out m a 
good risk patient. 

A tissue biopsy should be obtained to 
avoid subsequent confusion as to the diag- 
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nosis This should be taken preferably 
from an involved node but direct biopsy 
of the tumor is preferable to an uncon- 
firmed diagnosis Needle biopsy has been 
advocated by some surgeons, however, 
these biopsies are often difficult to inter- 
pret pathologically 

At least four possible situations may be 
encountered The tumor may be so ex- 


comparable palliative results The c4s.o5 
procedure should be jxrrforaicd. Wtra 
the tumor is large or encroaches oa tie 
duodenum, a gastroenterostomy dxv— 
be performed also. If subsequent t-ax< 
resection is anticipated a long lo' 1 ? ‘ 
jejunum that can be displaced later fraa 
the operative field should be anastoiwxu 
to the gallbladder 
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From this approach to the inferior border 
of the pancreas, invasion of the superior 
mesenteric artery can be determined 
prior to ligation of any major vessels or 
division of the bile duct 
With operability established the lateral 
incision is continued superiorly and 
medially close to the liver ligating the 
.gastroduodenal and right gastric artenes 


blunt dissection beneath the pancreas 
peeling it from the superior mesenteric 
vein (Fig 14 17) while encountering only 
a few very small veins until the pancreas 
is lifted downward exposing the inferior 
pancreaticoduodenal vein and artery at 
its inferior border The pancreas is then 
lifted off the superior mesenteric artery 
with care to prevent injury to the middle 



Fig 14 17 Separation of the pancreas from the underlying superior 
mesenteric vein can generally proceed by blunt d ssection after the portal 
vein has been clearly ident fied at the superior pancreatic border 


close to their origins The hepatic artery 
is displaced superiorly The stomach is 
1 en transected near its mid portion The 
common hepatic duct may also be Iran 
sected at this point just below its origin 
, usuall y requires removal of the gall 
a er in order to excise enough of the 
common duct. 

Ligation of the pyloric vein, the only 
' e,n draining the superior border of 
e head of the pancreas allows further 


colic artery Generally the pancreas is 
transected just medial to the superior 
mesenteric artery unless a more extensive 
pancreatectomy is necessary 

An alternate procedure is to transect 
the body of the pancreas in its mid por 
non and dissect laterally ligating the 
superior and inferior pancreaticoduodenal 
artenes and veins as they are encountered 
Anastomosis of the pancreas and bile 
duct to jejunum should be performed 
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output may offer the only hope for sur- 
\nal m the immediate postoperative 
period The use of a gastrostomy or 
jejunostomy to facilitate intestinal decom 
pression will aid m decreasing pulmonary 
complications as well as suture line leak 
age, since a nasogastric tube will not be 
required 

Tumors of the Ampulla of Vater 

The foregoing discussion of carcinoma 
of the pancreas pertains m large measure 
to tumors of the ampulla of Vater and 
lower end of the common bile duct The 
latter lesions differ in several diagnostic 
aspects Painless jaundice is commoner 
and when pain occurs it is of relatively 
shorter duration Chills fever, and vomit 
mg occur m nearly half of the patients 
with ampullary tumors while these symp 
toms are uncommon with pancreatic 
carcinoma A positive test for blood 
(guaiac) m the stool or duodenal aspirate 
strongly suggests an ampullary lesion 
The prognosis of ampullary carcinoma 
also differs from that of pancreatic cancer 
Despite frequent invasion of the lower 
portion of the common bile duct, half of 
these ampullary lesions are resectable 
Less than a third of pancreatic carcinomas 
are so limited at the time of surgery 
Consequently the five year survival for 
ampullary carcinoma has been reported 
between 28 and 39 per cent The rela 
tnely poor prognosis with pancreatic 
carcinoma has led some surgeons to limit 
the Whipple operation to lesions of the 
lower bile duct and ampulla Since it is 
often difficult to delineate pancreatic from 
ampullary carcinoma even at the time of 
surgery, resection is recommended for all 
localized lesions 

Islet Cell Tumors 

Unul recently attention had been given 
°my to the beta cells of the pancreatic 
wets The relationship between islet cell 
tumor and hypennsuhnism was estab 
,s j™ ,n 1927 Subsequently the alpha 
ce lias been found to secrete glucogcn, 


an antagonist of insulin The so called 
beta and gamma cells may be precursors 
of alpha or beta cells or separate cells 
having as yet unknown function Recent 
reports have confirmed a relationship be- 
tween nonbeta cell islet tumors and a 
syndrome of ulcer diathesis associated with 
a marked increase in gastric secretion In 
addition, the association of both forms of 
islet cell tumor m the same patient as well 
as multiple tumors of other endocrine 
organs requires surgical consideration 

Islet Cell Tumor and Hypennsuhnism 

diagnosis The diagnosis of hyper- 
insulmtsm requires a consideration of all 
causes of spontaneous hypoglycemia Sev- 
eral organic and functional causes may be 
encountered The signs and symptoms of 
hypoglycemia are similar regardless of the 
cause The time of onset relief by food or 
other medication, and relation to other 
diseases differ Generally the symptoms 
vary from mild pallor, flushing, dizziness, 
or sweating to definite personality changes, 
convulsions and coma 

Functional hypoglycemia occurs more 
often in patients with psychosomatic dis 
orders A similar form, alimentary hypo- 
glycemia is more familiar to surgeons 
This is essentially a relative hypennsu 
linisrn and occurs following gastric resec 
tion or gastroenterostomy Hypoglycemia 
occurs not in the fasting state but three to 
four hours after a meal An excessive 
insulin response occurs with the rapid ab 
sorption of high carbohydrate foods and 
an abnormal glucose tolerance curve is 
seen with marked lowering of the blood 
sugar three to four hours after a glucose 
meal In most cases symptoms decrease 
with tune or can be greatly ameliorated 
by A high protein and fat and a low 
carbohydrate diet 

Organic hypoglycemia may be due to 
hypopituitarism, hypoadrenahsm, or an 
islet (beta) cell tumor of the pancreas 
Hypopituitarism and hypoadrenahsm 
rarely present a diagnosuc problem since 
other stigmata of these diseases are usu- 
ally noted Incomplete recovery of symp- 
toms with the administration of glucose 
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creas total pancreatectomy may be 
necessary for relief of symptoms in the 
rare case This probably serves little pur 
pose if the tumor is malignant and 
metastases have already occurred Finally, 
if after local excision of a tumor in the 
head of the pancreas or excision of the 


tissue This, however, is usually found 
most commonly m >oung children Fourth, 
one should again re evaluate the various 
causes of hypoglycemia to be assured that 
the diagnosis has not been missed Re 
exploration is retndicated if Whipple’s 
triad remains positive 



Fig 14 19 In the search for a functioning islet adenoma the body and 
ihe tail of the pancreas can be palpated bidigitally before dividing any 
important structure The arrow points to the incision in peritoneum along 
the mfenor pancreatic margin where fingers can be introduced by blunt 
dissection The pancreas and splenic vessels are elevated together for palpa 
lion of their posterior surface 


y and tail of the pancreas tumor re 
at a later date several factors must 
considered First, an adenoma may 
ave been overlooked that is either pri 
m ary m another portion of the pancreas 
or aberrant m the stomach or intestinal 
ra ct Second, the tumor may have been 
ma l S nan t and functioning metastases are 
present Third, the tumor may have been 
overlooked and m a rare case there may 
e * unc boning hyperplasia of the islet 


Islet Cell Tumor and Peptic Ulcer 

Peptic ulceration that is intractable to 
all known therapy can be produced by 
an adenoma arising in the pancreatic 
islets Tins adenoma is distinctly different 
from the insulin producing pancreatic 
tumors It is composed of alpha cells, or 
nonbeta cells, and resembles the islet 
adenomas formerly called * nonfunction 
mg Rarely does it produce excess insulin 
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hyperplasia or adenomatous changes are 
found m a majority of the islets, the 
process is probably diffuse throughout the 
pancreas Such a finding also suggests 
multiglandular disease, in which the 
pituitary, parathyroids, or adrenals also 
contain adenomas, or are functioning 
abnormally 

If there is strong clinical evidence of an 
ulcerogenic tumor, yet none can be found 
by careful exploration, a section of the 
distal pancreas probably should be re- 
moved for histologic study The chances 
are good that this tissue will contam a 
tumor if it is present This tissue may 
also show diffuse hyperplasia in the islets, 
preponderantly in the alpha cells Recent 
isolated cases suggest that such hyper 
plasia may be as effective as an adenoma 
in producing this syndrome 
Two thirds of the ulcerogenic adenoma* 
have had the microscopic appearance of 
malignancy In about one third of the 
cases metastases have been found when 
the tumor was first discovered These are 
usually m the liver About half of the 
metastases function In the remainder, the 
ulcer diathesis regresses after resection of 
the pnmaiy tumor At present, there are 
no characteristics by which functioning 
tumor tissue can be distinguished from 
nonfunctioning The growth and spread 
of metastases appear to be slow There- 
°re, resection of the primary tumor ap- 
pears indicated, even in the presence of 
early metastases 

In some cases, resection of an ulcero- 
genic adenoma has been followed bv 
remission of the profound ulcer diathesis 
n others it has not, presumably owing to 
unctioning tumor or metastases left be- 
md This is extremely difficult to avoid, 
m view of the multiple primary adenomas 
ound, their small size, the chances of 
amuse islet disease, the high rate of 
m ignancy, and of tiny occult function- 
,n £ ® et astases There is no way to know 
" e “ ler all functionmg tumor has been 
removed until gastric acidity is measured 
m the postoperative period 
All these factors suggest that when the 
lagnosis of ulcerogenic adenoma of the 


pancreatic islets has been clearly estab- 
lished, a total gastrectomy should be per- 
formed The primary tumor should also 
be resected whenever this is possible 
The first living patient reported with 
this syndrome had a malignant alpha cell 
adenoma with one metastasis These were 
removed and a total gastrectomy carried 
out Four and one half years later she is 
living and well Generally, these patients 
have done surprisingly well 

When a functioning ulcerogenic ade- 
noma can be resected, it should be quickly 
frozen for future extraction Its tissue 
should be made available for every histo 
chemical technique that might identify 
the active agent In all likelihood these 
tumors spring from pancreatic islet tissue, 
which secretes the same agent in normal 
amounts If so, the nature of this sub- 
stance is unknown Its identification might 
yield new knowledge concerning the role 
of the pancreas in gastric function This 
would benefit not only the rare patient 
with an ulcerogenic tumor, but the many 
with benign peptic ulcer as well 
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CHAPTER 15 


SURGERY OF THE SPLEEN 

M. S. DeWeese and Frederick A C oiler 


The spleen presents a unique challenge to 
the surgeon Total removal is the only 
operation of importance to which it is 
primarily subjected, although it may be 
imolvcd by or related to many diseases 
Its physiologic functions, though \ery real, 
are not well understood by either surgeons 
or hematologists Its extirpation is only 
moderately difficult by present technical 
methods, and the postoperative manage 
ment presents few serious problems But 
except for the universally recognized need 
for immediate operation in cases of trau 
matic or spontaneous rupture of the 
spleen, precise knowledge of the absolute 
indications for splenectomy and of the 
therapeutic benefits to be derived from 
the operation in various diseases has 
evolved slowly 

Most of the knowledge of the role of 
splenectomy in the treatment of hemato 
logic disorders has resulted from clinical 
investigation through the coordinated ef 
forts of surgeons and hematologists Much 
has come of necessity through trial and 
error Such accumulated clinical expen 
cnee has demonstrated that some diseases 
ormcrly treated by splenectomy, such as 
pernicious anemia and Band’s syndrome, 
are not benefited by the operation Con 
'ersely, other diseases, such as primary 
enic neutropenic and panhematopenia, 
'e been discovered that do benefit dra- 
matically from removal of die spleen 


ANATOMIC STRUCTURE 

The normal spleen is a friable, vascular, 
ovoid organ in the left upper quadrant of 
the abdomen It is approximately 12 X 7 
cm in size in the normal adult male but 
may be enormously enlarged m some 
diseases It lies in close apposition to the 
inferior concave surface of the left hemi 
diaphragm, where it is completely pro 
tected by the lower three ribs Its long 
axis parallels the course of the tenth nb 
The organ is bounded antcromedially by 
the stomach, posteromedially by the tail 
of the pancreas posteriorly by the left 
kidney, superiorly by the diaphragm, and 
inferiorly by the colon 

The splenic artery and vein course 
along the upper border of the pancreas 
and enter the spleen at its hilum on the 
gastric or medial surface The splenic 
artery origmates as the largest branch of 
the coeliac axis It gives off small pan- 
creatic branches in its central portion, a 
large pancreatica magna artery at the 
junction of the middle and distal thirds 
of the pancreas, short gastric branches 
and caudal pancreatic arteries distal to 
this The left gastroepiploic artery arises 
still more dis tally As the main splenic 
artery approaches the hilum of the spleen 
within die henorenal ligament, it breaks 
up into multiple small branches that enter 
die spleen without communicating one 
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This ligament supports the spleen mfe- 
norlj and may or may not have direct at- 
tachments to the spleen 
Microscopically, the capsule and trabec- 
ulae of the spleen contain smooth muscle 
fibers that are contractile and permit the 
storage or rapid release of a volume of 
blood disproportionately large as compared 
to the size of the organ The splenic pulp 
is composed of sinuses or pulp spaces, and 
various cellular elements such as eryth 
rocytes, monocytes, and macrophages Its 
artenoles are surrounded by lymphatic 
nodules There has been considerable con- 
troversy as to whether the splenic circula 
tion is “open” or “closed ” The “open” 
siew (Mackenzie, Whipple, and Winter- 
steiner) holds that open splenic pulp 
spaces — tortuous channels lined by retie 
ulum, and fixed and wandering cells — 
provide the one and only link between 
the artenal and venous systems in the 
mammalian spleen The “closed” view 
(Kmsely) contends that blood courses 
through the spleen m preformed vascular 
channels consisting of arterioles, venous 
sinuses, and veins, and that there are con 
tractile sphincters at both the entrance 
and exit of the sinuses Current studies 
suggest that both open and closed circula 
tory mechanisms may coexist in the spleen 
In any event, the organ acts much as a 
sponge that can store a large volume of 
blood or rapidly discharge it into the 
general circulation Its unique v ascular 
architecture also permits the radiologic 
visualization of the portal venous system 
Radiographic contrast media injected per 
cutaneously mto the splenic parenchyma 
may be observed to pass rapidly mto the 
splenic vein, thence into the portal vein 
^nd us hepatic ramificaUons (Fig 
15-1, Left) 

PHYSIOLOGIC FUNCTION 

h is generally believed that the spleen 
« an “expendable” organ and that its 
removal is not followed by serious physio- 
°gic derangements Tim does not presup- 
P 0 ^ however, that the spleen is a 
supernumerary organ without physiologic 
actmty Knowledge of its functions has 


accumulated slowly and, as previously 
noted, is based primarily on clinical in 
vestigation, smee the spleen does not lend 
itself easily to objective experimental 
study Neither does it produce specific 
hormonal or metabolic products that can 
be readily assayed 

The known functions of the spleen may 
be summarized (Hay hoe and Whitby) as 
follows (1) It provides a reservoir for 
erythrocytes and a potential mechanism, 
particularly in abnormal conditions, for 
the destruction of red cells (2) It has a 
hemopoietic function that is particularly 
important in embryonic life, and in some 
diseases of later life (3) It has definite 
phagocytic and reticuloendothelial activity 
and is capable of phagocytizmg dead cells, 
parasites, and particulate matter (4) It 
exerts a hormonal influence that regu 
latcs the maturation and release of the 
cellular elements of the blood from the 
bone marrow (5) It is an important 
site of antibody production and may con 
tribute to the immunoallergic mechanisms 
that are important in the pathogenesis of 
some hematologic disorders As these func- 
tions are closely related to those of other 
systems, especially the hemopoietic and 
reticuloendothelial systems, it is difficult to 
assess the precise contribution that the 
spleen makes to each 

PATHOLOGIC PHYSIOLOGY 
HYPERSPLENISM” 

Functional abnormalities of the spleen 
are not associated with characteristic inor 
phologic changes that can be observed 
microscopically Although the organ may 
be markedly enlarged in some hemato- 
logic diseases, in others it may be normal 
in size Congestion and nonspecific hyper 
plasia are the only consistently recogmza 
ble histologic changes Some order has 
arisen from the confusion that formerly 
existed concerning the relationship of the 
spleen to associated hematologic disorders 
since the introduction and general rtc 
ogmtion of the concept of hypcrsplcmsm 
(Fig 15-2) 

The term hypersplemsm was used in 1929 
by F Parkes Weber, who predicted that 
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They might just as properly be discussed 
with the hematologic disorders as they 
become important only when they become 
functionally hyperactive and perpetuate 
hypersplenism following removal of the 
spleen itself 

Accessory spleens are represented as 
small masses of splenic tissue that re 
semble the spleen in color and consistency 
Their gross appearance is typical al 


along the tail of the pancreas Less fre 
qucntly they may occur in the greater 
omentum the mesentery of the colon or 
small bowel or in the phremcocolic hga 
ment They have also been reported in the 
body of the pancreas the left adnexa in 
the female or the left scrotum m the 
male They are seldom observed in more 
than two of these locations m an indi 
vidual patient Even when multiple they 



F g 15 3 Accessory spleen in gastro col c 1 gament 


though they may be confused with lymph 
nodes or hemolymph glands during opera 
tion They vary in diameter from a few 
millimeters to several centimeters and may 
be single or multiple They are observed 
more frequently m children than in adults 
s many as ten have been reported m a 
$ mgle patient They have been discovered 
m 15 per cent of the patients who 1 ave 
undergone splenectomy for hematologic 
•sorders in our own hospital Others have 
reined a rate as high as 31 4 per cent 
ccessory spleens may be found widely 
throughout the peritoneal cav 
1 y . Thc Y are most commonly found in the 
s p emc hilum the licnorenal ligament or 


are most usually found grouped together 
in a single location 

It is extremely important to search for 
and remove those accessory spleens that 
may be present particularly when sple 
nectomy is performed for idiopathic 
thrombocytopenic purpura or congen tal 
hemol) tic anemia If they are overlooked 
reoperatton may be necessary because of 
continuing hypersplenism Their presence 
and position may sometimes be idenufied 
radiolog cally after tl e injection of Thoro- 
trast a radiopaque contrast medium that 
is concentrated in the reuculoendothehal 
cells of the accessory splenic tissue 

ectopic (wandering) spleen The 
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Fig 15 4 Splenic cjsts (Top) H>dal d (ccchmococcus) 
cyst ( Bottom ) HemorThagtc cyst 


occurs m approximately 0 038 per cent of 
autopsies and report that the diagnosis 
"as made preoperatively in only 14 of 198 
cases reported prior to 1953 Concomitant 
Wlt 7 a generally increased aggressiveness 
m the diagnosis and treatment of vascular 
esions during recent years aneurysms of 
e splenic artery have been recognized 
h lth increasing frequency 

plenic artery aneurysms are usually 
arteriosclerotic congenital or traumatic 
‘n origin They may also be related to 
r enal embolism or syphilis They occur 
'vice as frequently in females as they do 
” es whereas aneurysms of most other 
nes are more common in males Many 
vc appeared following pregnancy They 

e >agnosis may be suspected on tlie 


basis of pain in the upper abdomen 
splenomegaly and a palpable pulsatile 
tumor or bruit over the spleen Gastrom 
testina! bleeding has been an early mam 
festation in some cases evidences of portal 
hypertension hav e been observ ed in 20 per 
cent. The incidental discovery of a calci 
fied oval density in the left upper 
quadrant during abdominal radiologic ex 
animation may lead to the diagnosis 
initially (Fig 15 5 Left) A pulsatile fill 
mg defect of the posterior gastric wall has 
occasionally been observ ed fluoroscopic 
ally Aneurysms can be dearly visualized 
by translumbar aortography if the diag 
nosis remains in doubt after other diag 
nostic measures hav e been exhausted (Fig 
15 5 Right) 

Operation should be advised once the 
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are associated with painful perisplenitis 
Many small central abscesses doubtless 
heal spontaneously, whereas others remain 
dormant, becoming apparent only after a 
latent period of many months Splenic 
abscesses are usually found m association 
with abscesses of other organs 

The diagnosis of splenic abscess should 
be suspected on the basis of the simulta 
neous occurrence of splenomegaly and 
sepsis X-ray examination may reveal evi 
dence of a space filling lesion in the left 
upper quadrant, or limitation of motion 
of the left hemidiaphragm Needle aspira 
tion of the spleen may support the pre- 
operative diagnosis, but is better deferred 
until laparotomy, when it will aid in 
localizing the abscess Preoperative per- 
cutaneous aspiration may lead to septic 
complications 

Removal of the spleen should be ac 
complished if it is technically possible 
Incision and drainage of the abscess 
preferably through a countenncision pos- 
teriorly, is indicated if there are dense 
perisplenic adhesions or if the patient is 
too ill to withstand splenectomy 

Antibiotic therapy has markedly re 
duced the incidence and mortality of 
splenic abscess Previously the mortality 
rate in surgically treated patients was 25 
per cent, and much higher in untreated 
patients 

Rupture of the Spleen 

Splenic rupture is the most frequent in 
dication for splenectomy m most hospitals 
Massive intraperitoneal hemorrhage may 
occur immediately after injury or it may 
be delayed for a variable period of time 
In so-called delayed rupture parenchymal 
hemorrhage is confined initially within the 
splenic capsule or perisplenic tissues and 
becomes manifest only after an interval of 
48 hours or more This interval is known 
as the * latent period of Baudet. * Al- 
though delayed hemorrhage usually occurs 
within two weeks after injury, the latent 
penod may be of many months duration 
m some pauents 

Spltmc rupture is most usually caused 
by blunt abdominal trauma Automobile 


accidents produce the greatest number of 
these lesions in civilian life Concurrent 
injuries of other organs are frequently 
produced and these may obscure the 
early diagnosis of splenic injury Fractures 
of the left lower ribs or transverse verte 
bral processes, contusions of the left kid- 
ney or pancreas, and rupture of the 
diaphragm are frequently seen concomi- 
tantly The spleen is injured by blunt 
trauma more often than are the other intra 
abdominal organs, being lacerated almost 
twice as frequently as the liver Penetrat- 
ing abdominal wounds produce splenic in- 
jury less commonly, particularly in civilian 
life, but they are even more prone to 
cause concomitant injury of the other 
ultra abdominal organs 

Spontaneous rupture of the spleen may 
occur after minimal trauma in patients 
with pre existent splenomegaly owing to 
such diseases as malaria or infectious 
mononucleosis Although spontaneous rup 
ture of the normal spleen has been re 
ported occasionally, this is exceedingly 
rare and most such incidents probably 
represent delayed hemorrhage from a 
spleen that has previously been trauma- 
tized Lacerations of the spleen may occur 
inadvertently during the course of other 
surgical procedures such as gastrectomy or 
left colectomy It is usually wise to remove 
the spleen under such circumstances, as 
attempts to obtain splenic hemostasis by 
more conservative measures are unreliable 
The clinical evidences of rupture of the 
spleen are frequendy obscure and the 
diagnosis may be overlooked unless the 
entity is kept constandy in mind Shock 
resulting from intra-abdominal bleeding 
may be the only indication of the seventy 
of injury Abdominal pain, usually local 
lzed to the left upper quadrant, is a com 
inon but inconstant symptom. Pain in the 
left shoulder as a result of diaphragmatic 
imtauon {Kehr’s sign) is found in about 
half the patients The abdomen is usually 
distended, but the signs of pentoneal ir- 
ntation may be minimal and dicrefore 
misleading A “doughy” resistance to ab- 
dominal palpation is more charactenstic 
t han overt ngidit) Shifting dullness 
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disease, secondary hypersplenism, although 
usually present, may be absent Splenec- 
tomy characteristically produces dramatic 
improvement in this disease, but it is 
seldom indicated m the other two meta 
bolic disorders 

TUMORS BENIGN AND MALIGNANT Be- 
nign tumors of the spleen are exceedingly 
rare Although fibromas, leiomyomas, and 
hemangiomas have been reported as ans 
m S in the spleen, only the cavernous 
hemangiomas are of surgical importance 
The latter lesion may produce a bruit 
over the splenic area that leads the dim 
cian to Us ante mortem detection Sple 
ncctomy is advisable if these lesions are 
discovered, as malignant degeneration of 
the tumor may occur 

Primary malignant tumors of the spleen 
are as rare as benign tumors Fibrosar 
comas are encountered most frequently 
but they usually are far advanced at the 
time of recognition Although splenectomy 
should be attempted if the lesion is oper- 
able, the operation seldom results in con 
trol of the neoplasm The spleen may be 
involved along with other organs in 
generalized neoplastic diseases of the 
lymphoid and recticuloendothehal systems 
Splenectomy is contraindicated in the ab 
sence of secondary hypersplenism as it has 
no beneficial effect on the generalized 
disease 


hematologic study, which requires special 
knowledge and skills For this reason, sple- 
nectomy should be advised only after con- 
sultation with a physician who has a 
broad knowledge of these diseases, other 
wise many operations will prove fruitless, 
and the mortality rate will be needlessly 
high 

Enlightened preoperative examination 
of the bone marrow and of the peripheral 
blood is mandatory, and must be cor 
related with the clinical findings in 
arriving at an accurate diagnosis The 
diagnosis of hypersplenism is tenable only 
if hyperplasia of the bone marrow occurs 
in the cellular components that are defi- 
cient m the peripheral blood Other lab 
oratory examinations such as the Coombs 
test, which aids in differentiating congeni 
tal and acquired hemolytic anemia are 
equally as important Cytologic examina 
tion of the splenic pulp obtained by per 
cutaneous needle aspiration is particularly 
helpful in the diagnosis of neoplasms or 
of agnogemc myeloid metaplasia, a dis 
order that strongly contraindicates splenec 
tomy Percutaneous splenoportography is 
valuable in establishing preoperatively the 
site of portal obstruction m patients 
with congestive splenomegaly (see Fig 
15 1, Right) 

Primary Hypersplenism 


IDIOPATHIC THROMBOCYTOPENIC PUR- 

Hematologic Disorders ™“ Th,s ls a dls ' ase <**r»«emcd 

clinically by a tendency to hemorrhagic 
Splenectomy is frequently indicated for episodes of varying seventy, absence of 
hematologic disorders that are related to splenomegaly, a significant reduction of 
splenic hyperactivity Classification of platelets in the peripheral blood, and m- 
hese diseases is somewhat arbitrary, but creased megakaryocytosis with deficient 
R is helpful to consider them as related platelet budding in the bone marrow The 
to primary or secondary disturbance of tourniquet test is positive for increased 
the spleen, i e “primary * and ‘secondary’ capillary fragility Bleeding time is pro- 
hypersplemsm There are still other dis- longed clotting time is normal but clot 
orders that defy accurate classification in retraction is deficient In the acute form, 
cither of these categories but display hem which is more common in children than in 
atologic evidences of abnormal splenic adults, the disease has a fulminating 
•unction We have grouped these in a course, but spontaneous remissions occur 
separate category, which we call “unclassi- frequently A chronic form, which is less 
hed hypersplenism prone to undergo spontaneous remission, 

. ~ recise diagnosis of these diseases is is more frequent in adults. Idiopathic 
hnncult and is possible only after careful thrombocytopenic purpura is the most 
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rent infection, splenomegaly, decreased 
granulocytes in the peripheral blood, and 
myeloid hyperplasia of the bone marrow 
It was first described by Wiseman and 
Doan in 1939, after a deliberate and 
successful search for a disorder m which 
granulopenia could be demonstrated to 
be specifically related to splenic hyper- 
activity Splenectomy is curative 
PRIMARY SPLENIC PANHEMATOPENIA 
In this uncommon disorder, first described 
by Doan m 1945, splenic hyperactivity 
induces a simultaneous reduction in all 
three of the cellular elements of the penph 
eral blood The disease is characterized 
by splenomegaly and a tendency to dev elop 
anemia, recurring infections, and spon 
tancous hemorrhages The bone marrow 
reveals hyperplasia of the three cellular 
elements Again splenectomy is curative 

Secondary Hypersplenism 
CONGESTIVE SPLENOMEGALY Conges 
tive splenomegaly is a manifestation of 
portal hypertension and is caused by mtra- 
hepatic or extrahepatic obstruction of the 
portal vein It is characterized by spleno 
roegaly accompanied by esophageal varices 
and distention of other collateral venous 
channels that link the portal and systemic 
system Although splenectomy was at one 
tune considered to be the operation of 
choice in patients with bleeding esophageal 
varices, the results were generally poor 
mce Whipple clarified the pathogenesis 

0 portal hypertension by his classical 
undamental studies of the pathologic 

anatomy of the portal venous system 
splenectomy has been supplanted surgically 
y the portal systemic venous shunting 
procedures These provide more rational 
and effective therapy (see Chap 10) 

11 e ,^ er ^ ornlance °f splenectomy alone is 

1 a “ VIS ed in these patients, particularly 
|n those with extrahepaUc portal obstruc- 

on , as a may permanently destroy the 
opportunity to establish a successful venous 
shunt 

In some patients, congestive splenomeg- 
wh . m< * uccs secondary hypersplenism, 
lc n is manifested by characteristic 
oj opema and specific bone marrow hyper- 


plasia The surgeon must be aware of 
this possibility and obtain appropriate 
hematologic studies before any operation 
is undertaken Lack of awareness of exist- 
ent granulopenia or thrombocytopenia 
may lead to unwarranted septic or hemor 
rhagic complications following operation 
If the cytopema is severe, it is usually 
wise to remove the spleen as an adjunct to 
the shunting procedure In our own ex- 
perience hypersplenism has persisted fol- 
lowing the relief of portal hypertension 
by a direct porto caval shunt and responds 
only to splenectomy This matter is some- 
what controversial at present and must 
await the accumulation of more data for 
final clarification The presence of hyper- 
splenism should, however, be considered m 
the choice of the surgical procedure for 
a patient with portal hypertension Exact 
localization of the site of portal obstruc 
tion, another important consideration, is 
aided by the judicious use of percutaneous 
splenoportography 

These patients obviously present a com 
plex surgical problem, and the prognosis 
depends on many variables At the risk 
of oversimplification, we can say that 
splenectomy is successful in controlling 
hypersplenism secondary to congestive 
splenomegaly but that it should supple- 
ment, not replace venous shunting proce 
dures in the surgical treatment of portal 
hypertension 

HYPERSPLENISM SECONDARY TO OTHER 

chronic diseases Involvement of the 
spleen by other chronic benign or 
malignant diseases occasionally results in 
secondary hypersplenism Generalized neo- 
plasms of the hemopoietic, lymphatic, or 
reticuloendothelial systems, specific and 
nonspecific infections, and the lipoid 
storage disorders are the primary diseases 
most usually responsible More specifically, 
secondary hypersplenism has been observed 
in vanous types of leukemia, Hodgkin’s 
disease and other lymphomas, reticuloen- 
dothelial cell sarcoma. Gaucher’s disease, 
sarcoidosis, and tuberculosis All may 
produce hemolytic anemia, granulopenia, 
thrombocy topenia, or panhematopema. 

The diagnosis of secondary hypersplenism 
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commonly related clinical findings It is 
not clear whether the neutropenia is 
primarily hypersplenic in origin or whether 
it represents a secondary splemc response 
to chronic infection, hence our classifies 
tion of the disorder in this category 

Patients with Felty’s syndrome may be 
helped by steroid therapy but the relief 
is seldom sustained Splenectomy usually 
results in prompt control of the neutro- 
penia and of secondary infections, it may 
also ameliorate the joint symptoms but 
this is not constant 

HYPOPLASTIC ANEMIA WITH HYPER- 
SPLENISM Splenectomy has no value in 
the treatment of most patients with hypo 
plastic anemia, which is caused by a 
primary defect in erythropoiesis rather 
than by hypersplemsm Occasional patients 
with this disease, however, may develop 
granulopenia or thrombocytopenia, which 
u of hypersplenic origin While it does 
not influence the course of the hypoplastic 
anemia itself, splenectomy may offer pal 
nation to selected patients with associated 
cytopemas The results are seldom brilliant 
but the operation may increase the com 
ort and lengthen the survival of these 
patients 


preoperative preparation 
for splenectomy 

The preoperative preparation of indi- 
V1 ^° r s P ]enectom Y offers some special 
pro ems that must be considered in addi- 
to those general measures which have 
been discussed m Chapter 1 This is 
particularly true m hematologic disorders 
steroid preparation The value of 
s eroid therapy m the definitive manage 
jnent of patients with idiopathic throm 
weytopeme purpura and with acquired 
emoytic anemia has been mentioned It 
equaUy valuable in the preoperative 
, fe ? Patients with these two disorders 
' 10 a ' c not obtained sustained clinical 
missions following the initial course of 
dro" 3 ^ in P at,ents with Felty’s syn 
1 the judicious use of cortisone 
, ,_/° r ^CTH, the severe cytopcnias and 
symptomatic manifestations of these 


diseases can usually be controlled and the 
patients brought to operation in optimal 
condition Since the mtroduction of this 
therapeutic adjunct in 1949, the mortality 
rate associated with splenectomy for these 
disorders has been considerably reduced 
Some authorities prefer to use these agents 
only for preoperative and never for 
definitive therapy 

The mode of action of the steroids is 
not clear They apparently modify the 
cytoimmunologic function of the spleen 
and reticuloendothelial system, and de 
crease capillary fragility to some extent 

RESTORATION OF DEPLETED BLOOD VOL- 
UME An occult depletion in circulating 
blood volume may occur in patients with 
thrombocytopenic puipura as a result of 
repeated hemorrhagic episodes Zollinger 
has demonstrated by careful blood volume 
determinations that this deficit may be as 
great as 40 per cent of the total blood 
volumes Patients with hemolytic anemia 
may have an alarming deficit in red cell 
mass as a result of hemolysis although 
there may be a compensatory mcrease in 
plasma volume The importance of re 
placing the overt blood loss that results 
from splenic rupture is obvious 

It is important to recognize these quail 
tative and quantitative deficits preopera- 
Uvely and to correct them if it is possible 
to do so This may be difficult to accom 
plish, particularly in patients with hemo 
lytic anemia as the hemolytic tendency 
may persist despite steroid therapy, and 
the incidence of transfusion reactions is 
high Fortunately these patients tolerate 
operation well if they are managed care 
fully, and the erythrocyte deficit is more 
easily corrected postoperativ ely 

Patients who are suffering from an 
acute hemolytic crisis are parucularly 
difficult to manage and consultation with 
a skilled hematologist is invaluable during 
this period If possible the operation 
should be avoided until the crisis has 
subsided Steroid therapy, transfusions of 
carefully matched blood, and other sup- 
portive measures are usually effective in 
helping the patients over this dangerous 
period The proper selection of the most 
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especially if the operation is performed for 
primary hypersplemsm It is well to do 
this before the peritoneal surfaces have 
become obscured by edema and hema 
tomata incidental to operative trauma 
At this point in the operation, the follow 
mg areas should be carefully examined 
for accessory spleens the greater omen 
turn, transverse mesocolon, small bowel 
mesentery broad ligament (by palpation 
only as it cannot be visualized through 
this incision) , and the gastrocolic gastro 
splenic, and phremcocolic ligaments 

The gastrosplemc ligament is next in 
cised so as to visualize the lesser omental 
space and the tail of the pancreas The 
search for accessory spleens is continued 
as they may occur in or along the pan 
creas, or in the henorenal ligament If 
accessory spleens are found in any of these 
locations they should be removed imme 
diately or carefully marked for later 
removal 

The splenic artery is next palpated as 
it courses above the pancreas The pen 
toneum overlying the artery is incised and 
a right angle clamp placed beneath it 
taking care to avoid the splenic vein 
which produces troublesome bleeding if 
traumatized The artery is doubly ligated 
distal to the pancreatica magna artery 
trag la 6) This maneuver serves two 
purposes It reduces the amount of bleed 


the lower pole of the spleen by dividing 
the remainder of the gastrosplemc liga 
ment and the adjacent gastrocolic ligament 
(Fig 15 7) The spleen can now be 
rotated medially and delivered mto the 
wound The splenic attachments of the 
phremcocolic ligament are severed if they 
are present The posterior leaf of the 
henorenal ligament is brought mto view 
as well as the superior phrenicolienal liga 
ment both of which are carefully divided 
(Fig 15 8) In the absence of perisplenitis 
or of portal hypertension there are few 
blood vessels in these ligaments that re 
quire ligation The major branches of the 
splenic veins which course through the 
splenic hilum are clearly visible at this 
point They are doubly ligated taking 
care to avoid injury to the tail of the 
pancreas The splenic artery is also tran 
sected if this was deferred earlier in the 
procedure Any remaining fibers of the 
medial leaf of the henorenal ligament are 
divided and the spleen is removed (Fig 
15 9) 

A more thorough search for accessory 
spleens is now possible These may be 
present in the splenic pedicle in the 
other peritoneal attachments of the spleen 
or overling the left kidney If gallstones 
have been detected the surgeon must 
decide whether it is prudent to extend 
the incision and perform a cholecystec 


>ng encountered during the completion of tomy We do not hesitate to do this if the 
me splenectomy and it also permits the patient is in good condition but one should 
return of the blood contained within the feel no chagrin in postponing cholecystec 
spleen to the general circulation through tomy until a later time if it seems wise 
the still patent splenic vein If the spleen Finally as emphasized b) Zollinger it is 
w large, a considerable volume of blood frequently helpful to obtain biopsies of 
ma y be salvaged that would otherwise the liver Iienopancrcatic (retroperitoneal) 
remain sequestered in the spleen and lymph nodes and mesenteric lymph 
removed from the body with it A third nodes Inflammatory or neoplastic dis 
ligature may be placed about the splenic eases may occasionally be disclosed that 
artery at this time and the artery divided result in the reclassification of the disorder 
° r tlns may be deferred until later in the from primary hypersplemsm to secondary 
procedure hypersp! emsm More importantly for the 

The gastrosplemc ligament is next patient and his famil>, the ultimate prog 
divided upward to the upper pole of the nosis for life may be greatly altered by 
T Wn L takm S to avoid injury to the such a disclosure 

stomach The blood vessels within tins In our opinion surgical drainage of the 
'gament usually require ligation This splenic area should always be instituted 
ne of transection is then carried down to following splenectomy There is usually 
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bosis of the splenic vein have occasionally 
been reported follow mg splenectomy This 
is rare in our experience Anticoagulant 
therapy is not ordinarily instituted unless 
the platelet counts exceed one million per 
cubic milliliter 

Subphremc abscess is a relatively fre- 
quent complication of this operation It 
should be anticipated and proper surgical 
drainage instituted if an abscess becomes 
manifest or is strongly suspected Atclecta 
sis of the left lower lobe is a relatively 
common pulmonary complication that 
usually responds to early and aggressive 
enforced coughing, tracheal aspiration, or 
bronchoscopy 

Recent observations have indicated that 
infants may develop an increased susccp 
tibihty to systemic infection following 
splenectomy This has not influenced us 
to withhold the operation when it is other 
wise indicated It is prudent to observe 


patients in this age group frequently and 
to institute prompt treatment if an infec- 
tious process does occur Antibiotics should 
not be used indiscriminately, either in 
children or in adults They should, how- 
ever, be used judiciously to combat 
specific inflammatory complications or to 
protect patients with neutropenia from in- 
fection until a satisfactory leukocytic re- 
sponse is apparent 

RESULTS OF SPLENECTOMY 

The results of splenectomy in the van 
ous splenic diseases have been alluded to 
throughout the chapter To supplement 
this information we present m Table 15-1 
our recently reported results in 297 pa 
tients treated for nontraumatic splenic le 
sions in the University of Michigan 
Hospital from 1934 to 1957 

Those disorders which we have listed as 


Table 15 1 Results of Splenectomv * 
(University of Michigan Hospital 1934-July 1957) 


Primary hypcrsplcmsm 
Idiopathic thrombocytopenic purpura 
Congenital hemolytic anemia 
Primary splenic neutropenia 
Primary splenic panhematopema 
Total 

Secondary hypcrsplcmsm 
GongesUve splenomegaly 
Gaucher’s disease 
Sarcoidosis with hypersplemsm 
Neoplasm 
Infection 
Total 


Unclad, fied hypersplemsm 
Idiopathic acquired hemolytic anemia 
r city’s s)ndrome 
Hypoplastic anemia 
Total 


Picnic lesions without hypersplcms 
Splenomegaly, idiopathic 

Sarcoidosis v*,thout hypcrsplemsn 

Miscellaneous 

Total 

Total all indicauons 




Colin 


A lumber Good Fair poor 

pahentt result result 


Per cent Per cent 
86 88 4 3 5 

64 95 3 1 6 

2 100 0 00 

2 50 0 00 

154 90 9 2 6 

43 44 2 27 9 

4 100 0 00 

2 0 0 0 0 

9 33 3 44 5 

2 100 0 00 

60 46 6 26 7 

46 56 5 23 9 

16 87 5 0 0 

6 16 7 16 7 

68 60 3 17 6 

3 100 0 00 

3 100 0 00 

2 0 0 0 0 

7 0 0 14 3 

15 40 0 6 7 

297 72 4 111 


g htnutologic duordcTi. It auto J* 


Death early 
and delayed 


8 1 
3 1 
0 0 
50 0 
6 5 

27 9 
0 0 
100 0 
22 2 
0 0 
26 7 

19 6 
12 5 
66 6 
22 1 

0 0 
0 0 
100 0 
85 7 
53 3 
16 5 
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syndrome, or the symptoms that follow 
perforation and peritonitis A history of 
periumbilical crampy pain is typical of 
small bowel disease, especially when it 
is associated with vomiting The relation- 
ship of cramps to meals is helpful since 
symptoms may occur postprandially at 
the height of small bowel activity 
Steady pain usually means vascular 
compromise, true infarction of an ob 
structed bowel loop, or perforation with 
peritonitis The location of the pain may 
be a clue to the level of the involved 
loop of bowel Strangulation often leads 
to reflex pain in the back at the level 
of the lumbar vertebrae because of pull 
on the mesentery 

If vomiting occurs, the relation to on 
set of illness and the type of vomitus 
must be determined With high small 
bowel obstruction, recently ingested food 
is vomited soon after onset and frequent 
vomiting continues With low small 
bowel obstruction there is usually vomit 
mg at onset, then a free period followed 
by the appearance of copious feculent 
vomitus 

When distention has been noted by the 
patient it is important to ascertain 
whether it is persistent and increasing or 
intermittent, and whether or not it is 
locali7ed 

In obtaining the past history, it is 
essential to elicit any history of previous 
surgery since postoperative adhesions are 
the commonest cause of small bowel 
obstruction 

The history of small bowel disease in 
other members of the family or in 
previous generations may be of help since 
polyps, and probably diverticula, are 
nown to have a familial occurrence 
It may be inferred from the above dis 
cussion that the important symptoms 
mat have been mentioned are those of 
small bowel obstruction On the other 
hand, careful questions involving the less 
common symptoms must not be neglected 
larrhea may be due to an acuve cn 
tenus, either acute, as with a gastro- 
enteritis, or chronic, such as may be 
° SCP,C< I with regional ileitis. Melena may 


be observed ranging from profuse bright 
red to tarry stools, depending upon the 
rapidity of the blood loss The bleeding 
may vary from massive hemorrhage to 
intermittent microscopic blood loss The 
symptoms of deficiencies of absorption 
are variable but include those of loss of 
weight anemia, various vitamin and 
electrolyte deficiencies 

Physical Examination 

The findings on physical examination 
usually are related directly or indirectly 
to obstruction However, metabolic ab 
normalities or the pentoneal signs of per 
foration and inflammation cither may 
accompany those of obstruction or be 
present alone 

In the examination of the patient with 
small bowel disease, areas peripheral to 
the abdomen should be evaluated first 
Severe prostration and a state of shock 
suggest strangulating obstruction The 
state of hydration is noted since it m 
fluences the calculation of fluid replace- 
ment An examination of the central 
nervous system is helpful, for the pains of 
a tabetic crisis can mimic the severe pain 
of mesenteric thrombosis, small bowel 
colic, or peritonitis 

The condition of the cardiovascular 
and pulmonary systems is of importance 
for several reasons This examination aids 
evaluation of the anesthesia risk, the 
management of fluid therapy, and may 
contnbute to diagnosis since mesenteric 
arterial emboli occur with irregular 
cardiac action and often are associated 
with other embolic phenomena Other 
items of importance include inspection 
of the mucous membrane of the oral 
cavity for pigmented areas suggesting in 
testinal polyposis ( Peutz-Jeghers syn- 
drome), or for hemangiomas that may 
occur simultaneously with similar in- 
testinal lesions ( Osier- Vaquez* disease) 
Furthermore, peripheral lymph nodes 
may suggest widespread lymphoma or 
metastatic cancer, or the signs of sero- 
tonin poisoning make the diagnosis of 
a carcinoid tumor 
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supine is worthy of meticulous study by 
both the surgeon and the radiologist In 
the general examination of the film one 
may see the ground glass appearance of 
mtrapentoneal fluid the obliteration of 
the psoas shadows associated with retro 
peritoneal edema the obliteration of the 
peritoneal fat lines associated with pen 
tomtis or perhaps an ileus producing bony 
injury 

The x ray shadows of the bowel itself 
may reveal the gas filled and fluid filled 
loops of full blown low small bowel ob 
.struct ion or this condition may only be 
hinted at by the presence of one dilated 
gas filled loop These shadows typical of 
intestinal obstruction usually appear from 
four to six hours after the onset of acute 
simple mechanical obstruction It cannot 
be emphasized too strongly however that 
'vhen the obstruction is strangulating from 
the onset these typical shadows may never 
appear A negative x ray examination 
therefore does not exclude the diagnosis 
of intestinal obstruction 

To demonstrate dilated loops in the 
presence of strangulating obstruction 
Wangensteen and co workers have used 
a pneumoperitoneum We have not used 
this method though it should be of value 
in any clime that approves of an ex 
tended trial of therapeutic intubation 

Theoretically in acute mechanical ob 
struction gas and fluid levels are seen 
in the intestine while the colon is empty 
n paralytic ileus gas and fluid levels 
are seen indiscriminately at various levels 
in stomach small intestine and colon In 
practice however any differentiation of 
these two types of ileus is extremely df 
ncult on the basis of x ray studies alone 

Films of the abdomen and chest taken 
l ^ C u P ri g^ 1 position are helpful in 
delineating air fluid levels as well as 
shoving free mtrapentoneal air under 
the diaphragm With the patient in the 
supine position under certain circum 
stances when there is a good deal of 
intraluminal fluid the flat film may not 
be particularly instructive, and yet on 
upnght examination the typical ladder 
>kc appearance of small bowel obstruc 


tion may be noted Air fluid levels in 
abscess cavities are also visualized m this 
manner 

The routine aspiration of the stomach 
with a radiopaque nasogastric tube is 
done m our hospital before such x ray 
study and the tube left in place This not 
only identifies the location of the stomach 
by the presence of the tube but also 
eliminates confusing gas and fluid 
shadows 

Radiopaque contrast material is com 
monly used in the study of the unob 
structcd small bowel but in the presence 
of obstruction may be used with care 
Barium sulfate by mouth may be hard 
to remove at operation if such is neces 
sary and also may completely plug 
a partially obstructed bowel or a long 
intestinal tube that previously was func 
tioning well A small amount of this solu 
tion on the other hand may be very 
helpful though it should not be used 
when the obstruction is in the colon 

In recent years the use of water 
soluble radiopaque substances has been 
described by Canada and Schatzki and 
seem to be perfectly safe for use in gastro 
intestinal radiology' at any time The use 
of this new technique in our hospital 
has helped to establish the diagnosis and 
level of bowel obstruction on several 
occasions 

In the absence of obstruction elucida 
tion of the finer details of the small in 
testine are earned out m several ways 
In the simplest and most commonly used 
the patient drinks several glasses of ice 
water to stimulate small bowel activity 
after ingestion of barium The barium 
column then is observed both by fluoro 
scope and by films taken at regular 
intervals until the barium reaches the 
cecum Thus the appearance of the bowel 
as well as the transit time from mouth 
to cecum can be determined 
Schatzki s small intestinal enema tech 
mque allows the entire length of the 
small gut to be studied carefully under 
the fluoro»copc A Rchfuss tube is passed 
into the duodenum and 500 to I 000 cc. 
of 1 to 20 barium sulfate suspension is 
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agent Local applications of a vasocon 
strictor are sometimes of help in the in- 
troduction The tube with the balloon 
collapsed is passed through the nose and 
into the stomach It is important to avoid 
introducing an excessive length of tube 
at this stage or it will coil in the stomach, 
preventing progress of the tip through 
the pylorus Passage of the tube through 
the pylorus is facilitated by placing the 
patient on his right side with the foot of 
the bed elevated on low shock blocks, by 
fluoroscopic manipulation, and by cold 
drinks, after the stomach has been as 


sired, if the ability to stop the progress 
of the tube is not important, or if more 
effective intestinal decompression is de 
sired, it is better judgment to select 
a single lumen tube such as those de 
scribed by Harris or Cantor They are no 
more difficult to introduce through the 
nose than the Miller Abbott tube pass 
the pylorus with greater ease than the 
unweighted Miller Abbott tube and, since 



pirated and the tube placed on suction 
Once it is determined that the tip has 
passed the pylorus, either by x ray pic 
ture or fluoroscopy, the balloon may be 
inflated with air and advanced eight 
inches every hour Suction is continued 
during the advance and the tube is irn 
gated with 30 cc of saline every hour m 
order to keep it open 
The major problem with the use of 
the tube has been to pass it through the 
Pyj£ us Smith reported 219 failures in 
i |X) attempts Because of this, numerous 
echmques have been employed to 
maneuver the tip past this crucial point 
ration Smith has used a tube that can 
he directed by a long stilette, he has found 
i most effective Others have utilized 
metallic mercury as a method of weigh 
in g the balloon so that gravity may be 
t* 13 J* 0 3551x1 *he forward motion of the 
P Jf erCUry ’ ° nce mtroduced, cannot be 
j avvn from the balloon and thus the 
ne ^vantage of the Miller Abbott tube 
ver ot er types of long intestinal tubes 
negated It JS a simple matter to stop 
me forward motion of th, s type of tube 
i C< j t'i ^as rea ched the desired 
_ u ” e air 15 withdrawn, the balloon 
apses, and the bolus that provides 
m th C . po " er disappears With mercury 
bolt!* 6 j®’. 11 1S lm P° ssl ble to remove the 
ms and thus arrest progress of the tube 
vent mcrcur y has been known to pre 
,l . c withdrawal of air by plugging 
»' *>« tube that 
with the balloon. 

Therefore, a weighted balloon is de- 


Fig 16-1 Types of tubes for intestinal sue 
tion (A) Levin (B) Miller Abbott (C) 
Johnston (D) Harris (£) Cantor (F) 
Grafton Smith 

they have a single lumen provides more 
effective suction for the same outside 
diameter 

Decompression of the small bowel with 
one of the long tubes has several obvious 
advantages First, in preparation for 
operation the patient may be carried to 
a point where operation is least danger- 
ous Relief of obstruction and deflation 
of the bowel make intra abdominal pro- 
cedures easier and, while decompression 
is being earned out, fluid and electrolyte 
regulation may be conducted In addition, 
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peritonitis Usually, however, an end 
ileostomy is done in conjunction with a 
total colectomy for ulcerative colitis or 
multiple polyposis 

In this operation the terminal ileum 
is identified and divided between clamps, 
using the cautery In the absence of com- 
plete obstruction, the distal end is turned 
m with a double layer of catgut rein- 
forced with cotton but, if obstruction is 
complete, it is safer to bring the distal 
end out of the abdomen through a 
separate stab wound, forming a mucous 
fistula 

The ileostomy stoma should be placed 
in the right lower quadrant about 6 cm 
below the umbilicus, and 3 cm lateral 
to it In this area there is room enough 
to cement one of the various types of 
bags designed to catch the ileostomy dis 
charge It is better to bring out the 
ileostomy through a separate incision 
made by removing a small button of skin 
and fascia, rather than through the 
laparotomy incision 

Complications of ileostomy include 
prolapse, herniation of a loop of ileum 
through the trap behind the stoma, 
ileostomy dysfunction, late stneture, and 
fistula formation Prolapse and hemia 
tion ha\e become rare since the mesen- 
tery of the ileum has been secured 
carefully to the lateral abdommal wall 
Likewise, ileostomy dysfunction and late 
strictures have been essentially eliminated 
by Brooke’s technique of primary ever 
sion of the mucous membrane of the 
ileostomy stoma and suture to the skin 
Fistulas about ileostomies result from 
penetration of sutures too deeply into 
the bowel, or from damage to the bowel 
wall by instrumentation at the time of 
surgery or postoperativ ely, or from an 
active ileitis m the distal ileum Catheter 
ileostomies will be discussed below under 
intestinal obstruction 

Fluid, Electrolyte, Plasma, and Blood 
Replacement 

The adequate preoperative replace- 
ment of fluid, electrolytes, protein, and 
blood in a patient who enters the hos- 


pital in a depleted state from chronic 
small bowel disease is comparatively easy, 
but may be difficult or impossible m the 
presence of acute small intestine obstruc- 
tion The management of fluid and elec- 
trolyte therapy in a patient who enters 
the hospital after several days of vomit- 
ing from small bowel obstruction will 
therefore be considered in detail 
Blood is drawn for immediate deter 
mination of serum sodium potassium, 
chloride, carbon dioxide levels, blood pH, 
and hematocrit An indwelling catheter 
is placed in the bladder and hourly 
recordings of urine output are begun An 
accurate account of all intake and output 
is also started The replacement of elec 
trolytes is begun immediately with a 3 
per cent glucose in normal saline The 
administration of potassium is withheld 
until a good urine output has been estab 
lished for when this ion is administered 
in the absence of good kidney function the 
serum level can rise rapidly and danger 
ous myocardial complications result 
In the absence of dehydration the fluid 
and electrolyte needs may be calculated 
mathematically, using the method of 
Coller and Maddock Intravenous fluid 
should be given to produce a minimum 
of 1,000 cc of urine a day This means 
in the average patient that 2,000 to 
2 500 cc of fluid will be required daily 
for urine and insensible water loss In 
the patient with obstruction there must 
be added the amount lost by intestinal 
drainage and by excretion into the dis- 
tended gut, as a rough guide this must 
be replaced volume for volume with 
normal saline solution This means that in 
a depleted patient as much as 8 to 10 lucre 
of fluid may be required for replacement, 
for in clinical sev ere dehy dration a patient 
may lose 10 per cent of body weight in 
fluid 

The restoration of electrolytes is 
earned on simultaneously with fluid ad- 
ministration \\ e prefer the use of normal 
saline in most electrolyte deficiencies, al- 
though the judicious use of 3 per cent 
saline solution in 250 cc. amounts in 
cases where the scrum sodium level is 
below 125 mEq per liter has been ex- 
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may be aspiration of regurgitated con- 
tents not only from the stomach but 
from the small bowel during manipula- 
tion and a fatal obstruction of the airway, 
or later aspiration pneumonia may result 
At the present time, in the Massa- 
chusetts General Hospital, Pentothal com- 
bined with relax ants and nitrous oxide- 
°x> gen inhalation seems to be well suited 
to shorter cases Cjclopropane, with its 
short induction period, is often very satis 
factory 


many considerations for operation on the 
small intestine, a paramedian incision has 
great advantages Although it is more 
time consuming, it devitalizes no muscle, 
does not destroy motor nerves to the 
rectus muscle, and in wound closure 
interposes muscle between the incisions in 
peritoneum and fascia These factors aid 
in the avoidance of postoperative wound 
disruption, infection, weakness, and 
hernia 

The site of the incision is an important 


Fig 16-2 Clamps used for 
intestinal anastomosis (A) 
Allen clamp (fi) Rubber cov 
ered clatnp 



The use of spinal anesthesia seems of 
little advantage m the face of present- 
day relaxants It is definitely contra- 
indicated in patients who are very ill, 
who have been obstructed for several 
days, or who have hypertension, since the 
sudden fall of blood pressure may result 
•n a fatality Local anesthesia may be 
indicated in critically ill patients for per- 
forming an ileostomy or enterostomy 

Incisions 

Though the surgeon’s choice of an ab 
dominal inasion must be decided by 


consideration, and is influenced by the 
type and location of pathology expected 
In doubtful cases, a mid abdominal open- 
ing just to one side of the mid line, which 
may later be extended upw ard and down- 
ward, is advisable For intrinsic lesions 
of the upper small bowel, a left middle 
and upper abdominal incision is prefer- 
able, while in lower lesions a right sided 
incision in the middle and lower ab- 
domen is indicated In intestinal obstruc- 
tion based on an adhesive band, or from 
bumt-out inflammatory processes, a long, 
centrally placed incision that will allow 






Fig IG*4 Closure of an open end of intestine (>l) The bowel is divided between Allen 
clamps with a cautery and a running suture is placed around the clamp (fl) Clamp is rc- 
nio\id as assistant tightens the suture { C D, E) The suture is returned to |xnnt of origin as a 
running Cushing suture, and utd (F) The closure is rc-enforccd with a la)er of interrupted 
Lerobert sutures 
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access to the most likely point is neces- 
sary 

In making an incision for intestinal ob 
struction, the possibility of further opera- 
tions must be considered If the first 
operation is being done for temporary 
decompression by enterostomy or a short- 
circuiting procedure, the incision should, 
if possible, be placed well away from 
those which will be planned for the 
second or third procedures to correct the 
situation Also, m general terms, ileostomy 
and colostomy stomas should not be 
made in the laparotomy incision, but 
preferably are brought out through sepa- 
rate short incisions 

Laparotomy incisions are closed with 
No 0 chromic catgut to the peritoneum, 
nonabsorbable (No 30 cotton or No 000 
Surgaloy wire) in the fascia, heavy non 
absorbable sutures through skin, fat, and 
anterior rectus sheath, and silk in the 
skin 

Instruments 

Many instruments have been designed 
to facilitate intestinal anastomosis Nearly 
all of them are of historical interest only 
Since an open technique of bowel anasto- 
mosis is employed regularly in the 
Massachusetts General Hospital, only two 
different types of instruments are m com- 
mon use These are the Allen modification 
of Kocher’s clamp and light-weight rub- 
ber covered intestinal damps (Fig 16 2) 

The Allen-Kocher clamp is a long 
narrow, thin bladcd clamp with longi 
tudinal stnations and a toothed end It is 
suitable either for closure of an open end 
or anastomosis, and its use will be de- 
scribed later Very frequently simple 
rubber-covered intestinal damps such as 
those pictured may be used to protect the 
arca of anastomosis from soiling, par- 


ticularly if there is distention of the 
proximal bowel Caution is advised in the 
use of this instrument, however, since m 
jury to the circulation of the segment 
may take place, particularly m edematous 
bowel, if it is left in place for a pro- 
tracted period 

Intestinal Suture and Anastomosis 
Certain fundamental principles must 
be observed to insure satisfactory healing 
of an intestinal suture A water-tight ap 
proximation of the serous coats of bowel 
that has good circulation must be done 
in such a way that the finished suture line 
lies without distracting tension being 
exerted by the segments that have been 
joined together Since healing in the 
bowel occurs in the serosa only, the 
mucosa must be inverted very carefully 
at the cut edge m order to prevent 
leakage 

There are many ways to arrive at this 
goal (Fig J6 3), but generally we prefer 
an open, two layer end to end anastomosis 
using an interrupted row of fine chromic 
catgut (No 00 or No 000) as an inner 
layer, and interrupted suture of No 40 
cotton as an outer row This technique 
provides a satisfactory inv ersion of mucosa 
and approximation of the serous coats 
without producing a constriction or dia 
phragm If the lumen is wide, the inner 
suture may be made of continuous cat- 
gut, this is more rapid, but is more likely 
to lead to early postoperative edema and 
obstruction Finally, the rent in the mesen- 
tery must be closed carefully to prevent 
formation of a * trap” that might allow 
later herniation of a loop of bowel 

The technique of closure of an open 
end of intestine is illustrated in Figure 
16 4 The bowel is cross clamped at the 
appropriate spot, using the Allen Koclicr 


lized by traction on the end sutures The inner posterior row is started. (C) The inner poste 
nor row is completed and the corner of the anastomosis is rounded (/>) The inner anterior 
row is started (£) The anterior inner row Connell suture is illustrated (F) The inner row is 
completed This has been shown as a running suture, but interrupted technique is used if there 
•* considerable disproportion between the sues of the two ends. (G) The mesentery is closed 
">th a running suture on each side and die outer antenor la>er is completed 


*'tlMubhr* ^ alend anastomosis. (A) The mo segments of intestine may be oeduded 

njptcd i , od c Iamps if there is considerable d stention the outer posterior row of inter 
row started' (P sulures ,s placed (B) The intestine has been opened and the inner posterior 
is shown (n\ "^ e mf thod of rounding the comer of the anastomosis with a Connell suture 

the outer ° Thc lnnc »' anterior row is completed. (E) The clamps has e been loosened and 
antenor row is being placed {B) Completed anastomosis 
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(including external hernia) and (c) with 
acute colonic obstruction accompanied by 
severe dilatation of the cecum, 1 e , a 
diameter of 9 cm or more on the flat 
plate In all these cases the stomach is 
decompressed by a Levin tube and opera- 
tion earned out as soon as possible 
If the history indicates the obstruction 
has a duration of longer than forty eight 
hours, and the presence of strangulation 
seems very unlikely, there is definite evi- 
dence that prognosis is improved by a 
period of decompression and adminis- 
tration of fluid and electrolytes 

In this group, decompression is effected 
by an intestinal tube that is manipulated 
through the pylorus as soon as possible 
This method of preparation requires very 
careful observation, since lack of progress 
of the tube, failure to reduce distention, 
or onset ol symptoms suggesting onset of 
strangulation will indicate the need for 
immediate operation 

Other patients who usually respond 
well to conservative measures have ob 
structions that appear early after surgery 
such as appendectomy or hysterectomy 
These obstructions are usually insidious in 
onset, pain and cramps may be absent 
and vomiting or distention the only diag 
nostic clues Diagnosis is suggested by 
x ray of the abdomen Intestinal suction 
is the most effective method of prevention 
and treatment of these cases, since a cer 
tain element of infection usually is pres 
ent and at least part of the distention is 
due to paralytic ileus The exudate will 
subside and intestinal function will be re- 
established if decompression is main- 
tained and angulation from distended 
bowel thus avoided 

Early postoperative obstruction, how- 
ever, is treacherous Obstruction may be 
strangulating, particularly after opera- 
tions in which a colonic or iliac stoma 
has been produced that allows prolapse 
of a loop of intestine through the trap 
Prolonged therapy by intubation is very 
dangerous and must be abandoned for 
operation unless there is rapid improve 
ment 

The third group of patients includes 


those in whom preparation for operation 
by intubation or therapy of an early 
postoperative obstruction believed to be 
due to plastic adhesions has had to be 
interrupted because of deterioration of 
the patients condition Many of them 
present a terrific problem m surgical 
management because of the fact that the 
presence of peritonitis causes or increases 
the severity of the obstruction while the 
depletion attendant upon long standing 
obstuction contributes to the chromcity 
of the peritonitis 

With these factors in mmd, Welch has 
recently advocated a more aggressive 
direct surgical attack for obstruction, un- 
relieved by conservative measures, in the 
presence of peritonitis He has suggested 
the concept of refunctionalization of the 
intestine as the only measure that will 
relieve these very ill patients Such an 
operation includes a full-scale laparotomy 
with drainage of abscesses and the estab 
lishment of a patent gastrointestinal tract 
that includes as much functional intestine 
as possible. This may involve resection 
of the bowel, anastomoses between ob- 
structed loops, or other short circuiting 
procedures as well as the creation of an 
artificial anus such as an ileostomy or 
colostomy When this group of cases has 
been brought into as good physiological 
condition as possible under the circum- 
stances and the surgical procedures well 
covered with appropriate antibiotics, the 
results have justified the logic of the basic 
concept 

Conduct of Operations for Intestinal 
Obstructions 

Such operations arc carried out under 
general anesthesia supplemented by 
muscle relaxants for reasons previously 
mentioned Incisions are planned and 
made m accordance with principles dis- 
cussed above 

Two cardinal principles must be kept 
in mind when a decision to operate is 
made First, the patient either must be 
in condition to stand the procedure 
planned or there is no reasonable alterna- 
tive, and m the second place the opera- 
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tion with neomycin, solutions have been 
followed by respiratory arrest 
The operative methods available for 
relief of obstruction include enterostomy, 
lysis of adhesions, resection, and entero- 
anastomosis The use of the enterostomy 
for decompression in the modem day 
of preoperative preparation with fluids, 
electrolytes, and intestinal suction is very 
rarely necessary for several reasons First, 
it is now possible to carry out more ex- 
tensive procedures that are designed not 
only to correct the obstruction but also 
to remedy the causative factor as well In 
addition, the use of a simple tube enter 
ostomy for decompression of an obstructed 
bowel is not an effective method of ac 
comphshing this end and, when the stoma 
is placed at a high level, the fluid losses 
from the small bowel may be of such 
magnitude that replacement therapy is 
difficult or impossible The use of an en 
terostomy, however, may have some ap 
plication in an extremely ill patient in 
whom one definite point of obstruction 
can be identified since this procedure can 
be done very quickly and expeditiously, 
even under local anesthesia if necessary 
For example, edema may occlude a small 
bowel anastomosis and relief can be se- 
cured by enterostomy 

A favorite form of enterostomy was 
described by Witzel By his method a 
catheter is inserted into a small opening 
in the bowel The wall of the intestine 
then is sutured over the catheter, making 
a tunnel through which the tube passes 
The formation of the tunnel may dimmish 
the lumen of the bowel more than is 
warranted unless the intestine is dis- 
tended The technique of the Witzel en- 
terostomy is depicted in Figure 16 7 
Enterolysts is a common operation for 
relief of obstruction If obstruction is due 
a single band adhesion, it is usually 
sufficient to divide such a band at either 
end, controlling the stumps of the band 
with hemostatic ligatures and if possible 
resecting loose ends m order to prevent 
* cir becoming adherent to some other 
surface and causing further difficulty 


from obstruction This type of procedure 
is one of the simplest and most satisfactory 
that can be carried out in the many dif 
ferent types of intestinal obstruction The 
operation is not complete, however, until 
the surgeon is certain there are no other 
adhesions involving the intestine Often 
multiple obstructing points may be found 
If this is the situation, one must begin 
carefully and systematically to free all 
the involved areas of bowel so that an 
intestinal tract completely mobilized from 
the ligament of Treitz to the ileocecal 
valve is obtained After this maneuver 
has been completed the bowel is inspected 
for areas of questionable viability, per 
foration, or severe damage to the bowel 
wall, and if such exist, these segments 
must be excised and anastomoses carried 
out 

We feel strongly that in situations such 
as this, limited operations for lysis of ad 
hesions are to be decried, for the rate of 
recurrence of intestinal obstruction fol 
lowing these minimal procedures is no 
toriously high, and one cannot be fully 
convinced that the operation has ac 
complished its purpose, that is, completely 
to restore the function of the intestinal 
tract, unless one has carefully inspected 
the entire length of the small bowel from 
one end to the other, and made sure that 
no obstructing areas remain It is obvious 
that such an extensive procedure as the 
one outlined above must be reserved for 
those patients who are in the best pos 
sible physical condition and that more 
limited procedures are perforce necessary 
in those cases which cannot be brought 
to optimum physiologic status In these 
patients it is often possible to bypass the 
obstructing area by performing an en 
teroanastomosis This may be done be 
tween adjacent loops of small bowel or 
between the distal small bowel and 
transverse colon This method of bypass- 
ing a point of obstruction is also of value 
when the causative factor is of such a 
nature that it cannot be dealt with by 
primary attack An example of such an 
instance is found with acute small bowel 
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obstruction following obstruction owing 
to a pelvic abscess or to cancer of the 
colon 

Methods for end-to end and lateral 
anastomoses have previously been dis- 
cussed Special applications of these tech 
niques may become necessary when a 
high intestinal resection has to be carried 
out Carter’s method involves opening 
the transverse mesocolon over the third 
portion of the duodenum and performing 
a side to side duodenojejunostomy Fol- 
lowing Lahey’s method, after a sleeve re- 
section of the involved bowel at the 
ligament of Treitz, the distal duodenum 
is freed up and lifted from its bed and 
brought in front of the colon where a 
lateral duodenojejunostomy is made 
These procedures are satisfactory when 
dealing with benign lesions, but theo- 
retically are not smtable operations for 
the resection of malignant disease occur 
r,n g ,n upper jejunum, since they are 
too limited in scope In the latter instance 
a Whipple operation may be a more 
logical procedure 

Paraljtic Ileus 

Patients with paralytic ileus ordinarily 
should not be subjected to surgical attack 
t is seen as a physiologic reaction of the 
bowel after most abdominal surgery and 
requently is due to an acute peritonitis 
t may also accompany other extrapcri 
tonea! diseases such as ureteral stone, 
ractured pelvis, and traumatic shock If 
paralytic ileus is antici paled with any of 
t cse diseases, the accompanying disten- 
l ‘ on physiologic imbalance resulting 
t crefrom usually may be avoided by 
! c use of nasogastric suction with a 
evin tube The diagnosis is distinguished 
rotn °f mechanical intestinal ob 
stmction by absence of peristalsis and 
pain Some help may be obtained from 
e x ray film if generalized distention of 
both small and large bowel are seen 
, |r lhc * reatm ent of paralytic ileus is 
greeted toward the primary pathology 
peritonitis is present then maneuvers 
Sl l>ned to stimulate peristalsis such as 


enemas and Prostigmm are contrain- 
dicated These measures, on the other 
hand, may be used if infection is absent 
The most valuable instrument in the 
surgeon’s therapeutic armamentarium is 
intestinal decompression, preferably by 
an intestinal tube This type of suction 
should be maintained until peristalsis is 
resumed and the patient passing gas by 
rectum 

Enterostomy is mentioned m connec 
tion with paralytic ileus only to be con 
demned It does no good as a method of 
decompression because of the adynamic 
situation of the bowel and has been shown 
repeatedly on a statistical basis to carry 
an extremely high mortality in this con- 
dition On the other hand, it must be 
recognized that cecostomy can be life 
saving when the colon is enormously dis- 
tended Also many patients believed to 
have paralytic ileus often have mechani- 
cal obstruction so that operation should 
not be delayed indefinitely in a patient 
with supposed paralytic ileus The small 
bowel should be emptied by aspiration 
and, in many instances, obstructing ad 
hesions then can be found 

Adhesions 

Adhesions are a very common cause of 
intestinal obstruction They most fre- 
quently develop after pelvic surgery or 
appendectomy but may be due to intra 
abdominal inflammatory disease or may 
be congenital The commonest type con 
sists of adhesions that bind the terminal 
ileum to the cecum, or to the abdominal 
wall, or to the right pelvic gutter In- 
testinal obstruction developing after ab 
dominal operations will nearly always 
be due to adhesions about the operative 
field or the incision Therefore, when 
such a condition is suspected, the incision 
should be made away from the previous 
operative site so that the chances of en- 
tering the free peritoneal cavity are in- 
creased Omental adhesions are usually 
relatively easy to free from the bowel 
but occasionally adhesions may be ex- 
tremely dense and dissection to free 
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a relatively short period of time The 
operative procedure is concerned pri 
manly with detorsion of the bowel If the 
bowel is viable, a causative factor should 
be searched for and, if present, removed 
or corrected If gangrene is noted, the in- 
volved segment must be resected and 
anastomosis earned out 
The complications associated with 
volvulus may be divided into two groups 
Peritonitis is the usual cause of death 
immediately after operation, and if the 
patient survives there is a high chance of 
recurrence of the volvulus, unless the 
causative lesion has been removed or cor- 
rected 


Congenital Abnormalities 

Congenital abnormalities of the m 
testinal tract are uncommon Some are 
asymptomatic, being discovered only at 
autopsy Approximately half of the cases 
with developmental abnormalities that 
lead to intestinal obstruction occur in the 
newborn infants The remainder may oc 
5 ur at any age The abnormalities may 
be divided into two groups In the first 
group obstruction is due to intrinsic dis 
case of the bowel such as stenosis atresia, 
reduplication, or cysts The second group 
include the abnormalities of rotation In 
trinsic obstructions are twice as common 
as other forms and include stenosis, vari- 
ous forms of atresis, and diaphragms 
tenoses vary considerably in extent and 
occasionally may be so marked that the 
intestine is reduced to a fibrous cord A 
istinct blind loop of intestine is formed 
> an atresia and 10 per cent to 15 per 
cent of atresias are multiple Diaphragms 
may be complete or incomplete and are 
most commonly found in the duodenal 
and ileocecal regions 
Abnormalities of rotation include non- 
rotation, malrotation, and reversed ro- 
a on With nonrotation of the intestine 
t e small bowel lies on the right and 
c colon on the left side of the patient 
m a second group there is malrotation 
° t e intestine and obstruction follows 
abnormal intestinal fixation The par- 


tially rotated cecum may fuse to the 
duodenum, producing high intestinal ob 
struction Lack of fixation of the mesen 
tery may lead to volvulus of the small 
intestine or entire mid gut Peritoneal 
bands may be found about the ileocecal 
region, producing obstruction of the 
distal ileum (Lane’s kink), as well as 
about the duodenum where they cause 
high intestinal obstruction 

In a third group of cases there is re- 
versed rotation with acute obstruction of 
the colon The transverse colon lies be- 
hind the duodenum and the superior 
mesenteric vessels and is trapped by 
these structures Some of the patients 
with any type of abnormal rotation have 
volvulus of the entire mesentery, and 
others torsion of the small intestine or 
right half of the colon on its primitive 
mesentery 

Diagnosis 

The symptoms are usually those of ob 
struction, although bleeding can occur 
with reduplications The obstructive 
symptoms in infants always occur within 
the first week of life and pain vomiting 
and obstipation are combined with van 
able degrees of distention, dehydration 
and shock X ray studies are helpful and 
will reveal the characteristic gas filled 
loops of intestine and stomach If the 
patient is not too ill, a banum enema may 
be obtained in order to evaluate the 
patency of the colon A small amount of 
barium by mouth may be helpful in rul- 
ing out pyloric obstruction or in locating 
the level of an atresia 

The failure to find keratinized cpi 
thelial cells in the stools in an infant 
(Farber’s test) is indicative of atresia of 
the intestine The diagnosis of volvulus is 
sometimes difficult to make, and some 
tunes can be made only at the operating 
table with certainty 

Treatment 

Operative treatment is undertaken as 
soon as the diagnosis is made and the 
patient is prepared for surgery It may be 
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to a tube the size of the intestinal canal 
and nearly a foot long They contain all 
the layers of the intestinal tract, and on 
histologic examination may be found also 
to contain gastric mucosa or pancreatic 
rests 

Complications 

While the presence of a Meckel s di- 
verticulum is a fairly uncommon occur- 
rence, as noted above, the percentage of 
them that are symptomatic is far less 
common However, they are subject to 
many and serious complications so that 
'' e Relieve that the umnflamed structure 
should be removed when it is incidentally 
discovered at laparotomy Most Meckel’s 
diverticula are discovered at the time of 
appendectomy for presumed acute ap- 
pendicitis The appendix is found to be 
less inflamed than is expected, and fur- 
ther search is likely to show an inflamed 
or gangrenous Meckel’s diverticulum It 
is the policy at our clinic, when an opera- 
tion for appendicitis is performed and the 
appendix shows no obvious signs of in- 
flammation, to examine the lower six feet 
of ileum for a Meckel s diverticulum and 
also to note the condition of the lymph 
nodes in the mesentery of the small 
bowel 

The complications of Meckel s diver 
ticulum include inflammation, perfora- 
tion, hemorrhage, obstruction, or tumor 
formation Hemorrhage is the pre 
dominant symptom in children and is 
probably the most common cause of 
gastrointestinal bleeding in this age 
group Symptoms of intestinal obstruc 
tion are more common in adults 

It has been noted above that these 
tumors may contain ectopic gastric mu 
cosa and it is ulceration m these islands 
of mucosa that leads to bleeding It has 
been stated that bleeding or rupture prob- 
ably occurs only when gastric mucosa is 
present These ulcerations on rare occa- 
sions can cause vague intestinal symp 
toms but the outstanding and usually 
single symptoms is the passage of large 
amounts of brick red blood by rectum in 
patients who arc between the ages of one 


and six years Obstruction usually oc- 
curs from bands that are numerous about 
the base of the diverticulum, and has 
also been described in association with 
diverticula that become heavily loaded 
with fecal material so that mechanical 
compression of the surrounding bowel is 
produced 

Enteroliths have been reported as a 
rare finding in Meckel’s diverticulum 
Tuberculosis has also been found as pn 
mary in a diverticulum while polyps, 
adenocarcinoma, leiomyosarcoma, and 
fibrosarcoma are rare pathologic changes 

Treatment 

The treatment of choice is excision, 
and this may be done in several different 
fashions, depending upon the size of the 
structure Small diverticula may be re 
moved by placing an Allen Kochcr clamp 
across the base of a diverticulum in an 
oblique fashion The diverticulum is then 
removed with a cautery, and a running 
Cushing stitch is taken over the clamp, 
the clamp is removed and the suture tied 
This suture line is then reinforced with a 
second row of interrupted sutures The 
principle of longitudinal excision and 
transverse closure cannot be done with 
this method, so that with a large diver 
ticulum excision m a longitudinal fashion 
with an open transverse closure is to be 
recommended in order to prevent the 
intestine from being compromised 

Resection of a small segment of con- 
tiguous bowel may be necessary when 
dense adherent bands occur between the 
base of the diverticulum and the bowel 
or when gangrene is present. 

Umbilical fistulas are removed by mak- 
ing an ehptical incision about the um- 
bilicus and carrying dissection down to 
the peritoneum, which is opened The 
involved loop of ileum is then freed from 
the abdominal wall if adherent, and de 
hvered through the incision where the 
connection of the fistulous tract to the 
bowel is divided by the method most ap- 
propriate to the size of the base of the 
fistula (see above) 

Mesentcnc cysts usually can be re- 
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Diagnosis 

Since the mortality increases rapidly 
with the duration of the intussusception, 
it is obvious that early recognition is im 
perative The characteristic history and 
physical examination should lead to the 
diagnosis in about 95 per cent of cases 
Usually a well nourished child previously 
in good health suddenly develops parox 
ysmal abdominal pain followed by vomit 
ing and as the obstruction continues, 
pallor, sweating, dehydration and shock 
follow The passage of bloody stools 
occurs in about 85 per cent of cases but 
may not be found in the first twelve to 
fourteen hours Palpation of the abdomen 
usually reveals the presence of a mass 
that is firm and as a rule not tender It 
may occasionally be felt to become 
harder during a paroxysm of pain The 
right lower quadrant may appear to be 
empty when palpated (Dance s sign) be 
cause of the invagination of the cecum 
up into the ascending colon Blood is 
found on rectal examination in a majority 
of patients and occasionally the examm 
ing finger may detect the advancing por 
tion of the bowel within the rectal lumen 

X ray examination is valuable in ob 
taming a diagnosis, especially m the small 
percentage of cases where the nature of 
the difficulty is not completely clear On 
a scout film a narrow rim of gas may 
be seen between the mtussusceptum and 
the mtussuscipiens This may be con 
firmed by barium enema, which in 
ileocolic intussusceptions will reveal ob 
struction to the retrograde injection of 
barium and the presence of a mass within 
the bowel Gaseous distention of the 
ileum just proximal to the intussusception 
is also seen 

Treatment 

There have been numerous discussions 
of nonoperative methods for the reduc- 
tion of intussusception of the llco colic 
type by the colonic injection of fluids or 
air Others have advocated reduction 
with barium enema under the fluoroscopc 
However, the routine treatment by 
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colonic inflation is inadvisable for several 
reasons First, a good number of these 
patients come to operation later because 
of irreducibihty or because of uncertainty 
th3t complete reduction has been accom 
phshed It is obvious that operation 
therefore has been delayed and the child 
has been subjected to manipulations that 
further deplete an already narrowed 
margin of reserve Secondly, any existing 
mechanical causes for the situation are in 
all probability completely overlooked, and 
therefore not removed In addition, this 
type of reduction is not without the theo 
retical hazard of rupture of the bowel 
from overdistention 

Operative therapy, therefore is the 
treatment of choice The patient is pre 
paved for operation by administering 
parenteral fluids or blood if dehydration 
is marked or shock is present The 
stomach is deflated to reduce the dangers 
of aspiration of vomitus, and the child s 
extremities arc wrapped wtth cotton 
batting and a warm water bag is placed 
to the back The abdomen is then opened 
through a right paramedian incision, 
which is made in the lower abdomen, 
and intussusception is identified, and re 
duCtion is attempted by general pressure 
with the fingers just distal to the head of 
the intussusception Extreme gentleness 
is essential at all times to avoid intestinal 
disruption and resultant peritonitis The 
incarcerated bowel is often hemorrhagic, 
friable, or gangrenous so that traction 
of the invaginated segment of the ileum 
is to be avoided When the head of the in 
tussusception is milked back to the 
cecum or ascending colon, the entire 
mass may then be delivered outside the 
abdomen where it can be more gently 
and thoroughly manipulated Reduction 
is continued with the process of milking 
hack, or taxis, and the technique of 
annular pressure with the hand is often 
helpful Bathing the swollen intestine 
with warm saline will help in relaxation 
This process is one in which delicacy and 
persistence arc the keys to success, and 
90 per cent to 9a per cent of intussusccp 
tioris can be manually reduced if these 
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glass, bone, and masses of inspissated 
meconium in infants The preoperative 
diagnosis of obturation obstruction is 
usually made only if the offending agent 
is radiopaque enough to be noticed on 
a flat film in association with the usual 
roentgenologic findings of small bowel 
obstruction If the obstruction is due to 
boll of food and is not complete, the 
situation may resolve with conservative 
therapy If the obstruction is severe, how 
ever, operative therapy is indicated This 
mcludcs laparotomy and enterotomy 
with the extraction of a foreign body 
The obstructing foreign body is if pos 
siblc milked back into the distended 
bowel above the site of obstruction and 
the intestine is then opened with a longi- 
tudinal incision Care is taken to avoid 
contamination of the operative field with 
intestinal contents and after the removal 
of the foreign body the intestine is closed 
transversely 

One of the most common and interest- 
ing causes of obturaUon obstruction 
owing to foreign body is a gallstone It 
most commonly occurs in elderly females 
and should be suspected when such a 
patient has a prolonged attack of upper 
abdominal or right upper quadrant pain 
and tenderness, which is followed days 
later by small bowel obstruction On 
x ray examination occasionally one will 
see air in the biliary tree and the ad- 
ministration of thin or water-soluble 
radiopaque material by mouth may 
demonstrate a fistulous opening between 
the gallbladder and the duodenum The 
scout film of the abdomen may also show 
a shadow in the right lower quadrant 
suggestive of a gallstone in approximately 
half the cases At the operating table, the 
gallstone is usually palpated in the low 
ileum, although it may be found m the 
jejunum or even m the colon The bowel 
wall at the area of impaction is unusually 
friable, and must be handled with gentle- 
ness It is usually possible to push the 
stone upward into the distended bowel 
where enterotomy can then be done with 
safLty Following closure of the enterot- 
omy, it is important to search the por- 


tion of the intestine above for other 
gallstones since they are sometimes 
multiple and the occurrence of second 
attacks of gallstone colic in the post- 
operative period have been described 

Inflammatory Lesions 

Regional Enteritis 

In spite of the fact that over twenty 
years have elapsed since the disease or 
group of diseases known as regional 
enteritis, regional ileitis, or Crohn’s dis- 
ease was first described, its etiology and 
treatment are still clouded by lack of in- 
formation The symptom complex is 
variable and depends upon the complica- 
tions that may be contributing to the 
symptoms There is usually intermittent 
abdominal discomfort, often worse in the 
right lower quadrant that may be as 
sociated with diarrhea, emaciatton, and 
anemia, intestinal obstruction, perfora 
tion, or fistula formation On physical 
examination the patients may show no 
more than the signs of a chronic 
nutritional disease or they may have 
signs of acute intra abdominal disease 
with peritoneal irritation as a result of 
acute inflammation in the bowel, and 
a right lower quadrant mass may be 
palpated The patients may describe 
symptoms of ulcerative enteritis with fre 
quent foul stools, which are sometimes 
bloody, that may be associated with peri- 
anal or perirectal fistulas They may pre- 
sent the symptoms of chrome or acute 
small bow el obstruction X-ray and physical 
examination wall be confirmatory The 
findings of persistent and intractable 
fistulas in the right loner quadrant follow 
ing previous drainage of abscess or ap- 
pendectomy are contributory findings 
Crohn is of the opinion that appendectomy 
is contraindicated in regional enteritis and 
that the avoidance of appendectomy has 
prevented the right lower quadrant 
fistulas that he formerly observed in his 
patients Others contend that these 
fistulas do not occur from the appendi- 
ceal stump, but from the ileum that has 
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therapy directed toward such perfora- 
tions resulted in only rare recoveries 

Zollmger-Ellison Syndrome 

The syndrome of primary peptic ulcers 
of the jejunum associated with nonspecific 
islet cell tumors of the pancreas was first 
described by Zollinger and Ellison in 
1955 They presented a group of patients 
who complained of severe burning and 
epigastric distress occurring one to two 
hours after meals Gastrointestinal bleed 
ing and diarrhea were also found, and 
weight loss was noted in all cases 
These patients without exception gave 
laboratory evidence of massive gastric 
hypersecretion and hyperacidity Peptic 
ulceration was demonstrated in all by 
subsequent operations The ulcerations 
tend to occur tn unusual locations such 
as low in the duodenum, small bowel, 
esophagus, or near a gastroenterostomy 
Nonspecific islet cell tumors of the 
pancreas or islet cell carcinomas of the 
pancreas were found m their cases Since 
their original publication many other 
cases have been described It is worthy 
of note that many have associated tumors 
of other endocrine glands 

It is hypothesized that a hyperglycemic- 
glycogenolytic factor, similar to glucagon, 
which is present in normal pancreatic 
islet cells may be secreted in excess by 
these tumors and serve as a direct stimu- 
lant to the gastric secretory mechanism 
and the atypical ulcerations are the re- 
sult 

TUMORS OF THE SMALL BOWEL 

If small bowel tumors are symp- 
tomatic, they cause obstruction from 
intussusception, local encroachment on 
the bowel lumen, bleeding, or symptoms 
owing to local irritation that are felt as 
intermittent abdominal cramps, increased 
peristalsis, or ‘ulcerhke ’ pains when the 
tumors arc located in the duodenum 
Other tumors may be entirely asymp- 
tomatic and discovered incidentally at 


laparotomy When these growths are 
found at operation it is of prime un 
portance to determine the nature of the 
lesion Benign tumors are commonest in 
the duodenum and in the area just distal 
to the ligament of Treiti Benign growths 
are usually small, often are multiple, and 
may be polypoid They show no metas 
tases and there is no puckering of the 
serosa of the bowel or infiltration beyond 
the tumor itself Malignant lesions are 
usually larger, single and frequently ex- 
hibit involvement of lymph glands in the 
area or direct extension to the mesentery 
Malignant lymphoma and carcinoid 
tumors, however, may occur in multiple 
sites 

Carcinoma 

Carcinomas are about twice as com- 
mon as sarcomas The ileum has the 
lowest incidence of carcinoma but the 
highest incidence of sarcoma Metastasis 
from carcinoma of the small bowel is 
early, and in order of frequency is found 
in the mesenteric lymph nodes, peri 
toncum, liver, lungs, and long bones Pre 
operative x rays of the lungs and long 
bones are indicated and the lymph nodes 
and liver must be inspected carefully at 
the time of operation About one third 
of all cases will be found to have metas 
tases at the time of operation 

Malignant Lymphoma 

Malignant lymphoma is one of the 
most common tumors of the small bowel, 
occurring most frequently in the terminal 
ileum They may be secondary or multiple 
and may give the appearance at the 
operating table of an inflammatory lesion 
such as terminal ileitis 

Sarcoma 

Sarcoma may occur in various forms, 
the commonest type being the leiomyo- 
sarcoma These tumors develop within 
the lumen of the intestine and often 
erode large vessels, which can cause mas- 
sive hemorrhage Fibrosarcoma and 
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acetic acid in the urine by chemical 
analysis 

Operative Approach 

Solid tumors of the intestine may be 
removed m several ways Tmy benign 
tumors that involve only the serosa and 
musculans of the bowel may be removed 
by enucleation A short incision is made 
over the surface of the tumor, the mass 
» shelled out, and the serosa closed over 
the defect (Fig 16 8A, B) Benign tumors 
located in the deeper portions of the in- 
testinal wall may be removed by an 
elliptical incision of the bowel wail in 
eluding the tumor, with closure of the 
bowel m a transverse direction (Fig 
16 8C, D, E, F) An enterotomy is per- 
formed for intraluminal tumors such as 
adenomas or lipomas Polyps are often 
difficult to palpate and when identified, 
the area where the stalk arises must be 
located with certainty The polyp will 
nearly always arise from the mesenteric 
margin of the bowel In order to re 
move it an incision is made immediately 
opposite the point of origin of the polyp 
in a longitudinal direction and the polyp 
is grasped with Allis forceps {Fig 16 9) 
The base is identified and is removed 
with the actual cautery over a curved 
clamp placed well on normal mucosa 
The defect in the base is then closed with 
one layer of fine chromic catgut sutures 
The polyp is submitted immediately to 
the pathologist for examination The 
enterotomy is closed in the usual fashion 
Several polyps located close together may 
be treated by resection of a segment of 
bowel 

With larger tumors, or if there is 
suspicion of malignancy, resection should 
be performed This may be done by any 
of the methods outlined previously The 
essential feature consists of the removal 
of a wide area of mesentery together 
with regional lymph nodes Carcinoids 
also demand resection of the intestine 
If the tumor is located high in the 
jejunum, special methods of an anasto- 
mosis may be necessary Carter's and 


Laheys methods of duodenojejunostomy 
have been described above and are ap 
plicable 

Tumors located in the terminal ileum 
can be removed most safely by right 
colectomy The terminal ileum, cecum, 
and ascending colon are resected together 
with the corresponding portion of the 
mesentery and regional nodes The opera- 
tive mortality following surgery for malig 
nant disease of the small intestine varies 
between 30 per cent and 44 per cent and 
five year survivals are Jess than 10 per 
cent because of the early and wide 
metastases 

A rare form of multiple small cysts of 
the intestine known as pneumatoides in- 
testinahs is characterized by the presence 
of numerous gas filled bubbles on the 
serosal surface of the bowel It occurs 
commonly in the Orient, though also is 
seen universally The cause of the dis 
ease is unknown but probably follows 
the escape of intestinal gas through a 
minute break in the mucosa into regional 
lymphatics or perhaps may be seen in 
connection with duodenal ulcer Opera- 
tion is usually performed for obstruction 
or because of the finding of intrapen- 
toneal air on x ray examination The 
cysts can be collapsed by pricking them 
at the time of operation The condition 
usually is self-limited and fibrous tissue 
healing finally results 

Vascular Lesions 

Several related lesions inay be grouped 
under the heading of mesenteric vascular 
occlusion They include arterial throm 
bosis or embolism, venous thrombosis, or 
combined occlusions The commonest is 
venous in type and may result from a 
variety of predisposing causes Intra ab- 
dominal infection, hernial adhesions, tor 
sions, or previous liver disease may lead 
to venous occlusion, while other cases 
may exhibit no etiological factor Venous 
thrombosis is often seen after spleocciomy 
with thrombosis of the splenic vein, which 
propagates to form a superior mcscntenc 
thrombosis Thrombosis of the superior 
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membrane about the site of ligature and 
spontaneous closure may be expected 
The presence of chronic granulomata 
must be suspected and tuberculosis, 
regional enteritis or actinomycosis should 
be ruled out A foreign body may also 
be discovered, such as gauze sponges, 
fecaliths, or nonabsorbable ligatures Late 
sloughs and fistula formation also occur 
iv hen the blood supply to a portion of 
bowel may have been compromised at 
the time of surgery or when drams have 
been left in contact with the bowel for 
a protracted period, producing pressure 
necrosis Spontaneous intestinal fistulas 
occur following tuberculosis, actinomy 
cosis, or regional enteritis Fistulas may 
also be posttraumatic following crushing 
injuries of the abdominal wall and in 
testine, gunshot wounds, or stab wounds 
They also may follow the operation of 
jejunostomy or enterostomy but are rare 
if attention is given to the proper estab 
lishment of these openings into the bowel 

Symptoms 

The symptoms of intestinal fistulas are 
both general and local The general symp 
toms depend upon the level and size of 
the fistulas and are produced by the loss 
of fluid, electrolytes, vitamins, and 
calories from the intestinal tract These 
losses are most serious in the upper part 
of the small bowel and death may occur 
rapidly from dehydration unless the fluid 
is returned to the intestinal tract. For this 
reason high jejunal fistulas are extremely 
dangerous, while a patient will tolerate 
a low ileal stoma indefinitely The amount 
of fluid loss of course is proportional to 
the size of the fistula. If the intestinal 
fistula persists and the patient survives, 
the lack of absorption of food will lead 
to malnutrition Loss of vitamins is 
especially important as deficiency states 
stimulating benbert and pellagra with at- 
tendant polyneuritis develop 
The local area of discharge from an 
intestinal fistula is difficult to manage 
because of the irritating nature of the 
intestinal contents. Skin digestion with 


maceration, ulceration, and coexistent in- 
fection must be zealously avoided by 
meticulous care of the skin about the 
stoma 

Diagnosis 

The diagnosis of an intestinal fistula is 
usually easy In questionable cases the 
administration of carmine by mouth or 
Lipiodol injections of the sinus tract will 
help An attempt should then be made 
to establish the cause of the fistula If 
tuberculosis is suspected, a biopsy of the 
wall of the tract should be taken A 
search may be made for the sulphur 
granules characteristic of actinomycosis 

Treatment 

A fistula may be treated either by 
operative or nonoperative means Most 
high fistulas with profuse discharge will 
need early surgery, while those arising 
from the low ileum with only minimal 
discharge can be followed more deliber 
ately Closure will not occur as long as 
there is any persistent obstruction below 
the fistula, so that resection of a dntal 
obstructing lesion may be necessary 

Nonoperatwe Treatment 

Three features are important in the 
nonoperative treatment They are the 
collection of the small bowel discha'ge, 
its rcintroduction into the intestinal tract, 
and the prevention of digestion of the 
skin in the area adjacent to the stoma 
The multitude of methods that have 
been described to control the discharge 
from the small bowel fistulas testify to 
the fact that no one system is entirely 
satisfactory The success of handling this 
problem depends upon the cooperation of 
the patient and the ingenuity of the 
surgeon The simplest method, perhaps, 
is the use of an ordinary glass douche 
nozzle connected to suction, which an 
intelligent patient may use himself to 
pick up ihe discharge as it appears. If 
the patient is not able to do this, the 
nozzle may be taped to the abdominal 
wall, so that the up is approximated to 
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is unlikely because of the condition of the 
skin that usually prevails, infection, how- 
ever, is not apt to be serious in the ab- 
dominal wall and good results are 
obtained with a delayed primary closure 
of the skin and fat, in forty-eight hours 
The danger of peritonitis from the anas 
tomosis is negligible because these pa 
tients are somewhat immune to their own 
intestinal flora Any attempts at closure 
of well established fistulas within the ab 
dominal wall are doomed to failure since 
the fixation of the edges of the bowel 
does not allow an adequate amount of 
bowel wall to tum in without tension on 
the suture line Consequently, the sutures 
cut through and the fistula soon re 
establishes itself 

INDIRECT OPERATIVE PROCEDURE In 
direct operative attacks on fistulas are 
indicated under several circumstances 
Widespread infection of the abdominal 
wall may contraindicate an incision di 
rectly about a fistula Multiple fistulas 
cannot usually be encompassed in one in 
cision In these cases an incision is made 
in another part of the abdomen The 
limbs of intestine involved in the fistulas 
are then identified Tins is often a dif 
ficult procedure and may be facilitated by 
the introduction of catheters through the 
fistulas into the bowel If possible, the 
limbs of intestine are then divided with 
the cautery and an anastomosis is per- 
formed about them The proximal ends 
of the fistit)ous bond are turned in After 
this procedure, the discharge ceases from 
the fistula and the abdominal wall im- 
proves rapidly The excision of the rem- 
nants of the bowel originally involved in 
the fistula may be done at an optimum 
tune Lesser operations such as a side to 
side anastomosis about the fistula, or diver- 
sion of only the proximal loop of bowel 
that enters the fistula are not likely to be 
successful Any operative procedure must, 
of course, take cognizance of the undcr- 
lytng pathologic process Thus, fistulas 
arising from regional ileitis can be cured 
only b> resection of all the involved bowel 
or by lieoco! ostomy with exclusion of the 


terminal ileum well above the area of the 
disease 

NUTRITIONAL DISORDERS OF 
UNKNOWN ETIOLOGY 

Patients with sprue and Whipple’s dis- 
ease may present with symptoms sug 
gestive of small bowel disease The 
treatment of these conditions is pri 
manly medical, but the diagnosis is often 
difficult to make on a clinical, x ray, or 
laboratory basis, and exploratory laparot 
omy may be used not only to rule out 
intestinal pathology such as regional en 
tentis or lymphosarcoma of the small 
bowel mesentery, but also to establish the 
diagnosis by biopsy of the involved bowel 
Sprue may also manic acute intestinal 
obstruction 

Whipple s Disease 

Whipple’s disease, or intestinal Iipo 
distrophy, is a rare disorder occurring 
predominantly in males It is considered 
by some to be one of the collagen dis- 
eases, while others believe it is a true 
metabolic disorder in the primary func 
tions of the intestinal mucosa The symp 
tomatology includes abdominal pain of 
episodic nature, diarrhea, steatorrhea, 
tenesmus, and emaciation At laparotomy 
one may find considerable chylous ascites, 
marked lymphadcnopatliy occurs in the 
distribution of the superior mesenteric 
artery and may be generalized although 
areas of the bowel may be uninvohed 
The bowel in the affected areas is thick- 
ened and laced with milky distended 
lymphatics running down over the mesen- 
tery On the ant unesent eric surface of 
the involved bowel the lymphatics as 
sume small varicose forms, and scattered 
milky plaques representing subserosal 
rupture and leakage of the chyle may be 
seen 

Sprue 

Sprue is characterized by asthenia, loss 
of weight, abdominal distention, steator- 
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In patients with “Situs in\ ersis” and acute 
appendicitis, the symptoms are referred to 
the right in 50 per cent 
The appendix may be found in a fem 
oral or inguinal hernia sac Incarceration 
and strangulation of the intestine within 
an inguinal hernia may be precipitated by 
perforation of an acutely inflamed appen 
dtx l>mg within the hernial sac Disten- 
tion owing to generalized peritonitis of 
appendiceal origin may do the same thing 
The appendix is occasionally found in 
locations utterly foreign to it, le, pro 
lapsed through a hole in the uterus made 
during a criminal abortion or at the end 
of a proctoscope inadvertently pushed 
through a friable sigmoid Goldstein re 
ports rupture of the urinary bladder fol 
lowing fulguration of an intravesical 
excrescence caused by extra\ esical pres 
sure of the appendix 

ACUTE APPENDICITIS 
Incidence 

In the United States, appendicitis is the 
most frequent reason for abdominal sur 
gery in general hospitals and second only 
to trauma as a cause of morbidity in 
young adults 

Men (61 per cent) have acute appen 
diems more frequently than women (39 
per cent) 

Acute appendicitis may occur at any 
age, although difficulties in diagnosis in 
the very young and the very old may 
make it appear less frequent in these ages 
Almost 10 per cent of the patients with 
acute appendicitis seen at the Chaniy 
Hospital in New Orleans were less than 
10 or more than 60 years of age Acute 
appendicitis has been reported in an in 
fant of three weeks by Pope The inci 
dence increases yearly until a peak is 
reached about the twentieth year, there 
after to decrease slowly 

Efologj 

Acute appendicitis is caused by either 
obstruction or infection or a combination 
of both 


Infection may occur independent of ob- 
struction and primary bacterial invasion 
with inflammation probably causes many 
attacks of acute appendicitis, particularly 
those which subside 

Obstruction, either by intraluminal im 
paction of a fecahth or foreign body, by 
external constriction from a band or kink, 
or even perhaps by spasm of the proximal 
portion precipitates the majority of at 
tacks of acute appendicitis 

The etiologic role of trauma in the ini- 
tiation of acute appendicitis is debatable. 
External trauma may, however, aggravate 
an already existing acutely inflamed ap- 
pendix, particularly if there is an ab 
scess 

Pathology 

The pathology of acute appendicitis is 
similar to that of acute inflammation else 
where 

Progression of inflammation is favored 
by obstruction and particularly by inter- 
ference with blood supply (Administra- 
tion of a cathartic does both by mcreasmg 
intraluminal pressure and stimulating per- 
istalsis ) The appendix increases m size, 
varies in consistency, and changes its color 
from white, to red, to ’ green, ’ to black as 
inflammation progresses 

Inflammation may progress further 
until it extends through the musculans to 
the peritoneum and the appendix may ul- 
timately perforate The progress of the in- 
flammation is very variable and may take 
days When obstruction is present, the 
process is hastened 

Signs and Symptoms 

Pain is the outstanding symptom m 
acute appendicitis, it is sometimes insidi- 
ous and muted, but more characteristi- 
cally is definite in onset and progressive 
in seventy In the very old, symptoms 
tend to be less intense 
The onset is related neither to rest or 
physical activity, nor to eating or absti- 
nence, nor to any other factor that we 
know 
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other reasonable diagnosis can be made 
and localized tenderness persists in the 
right lower quadrant, exploration of the 
abdomen is, in my opinion, almost oblig- 
atory It is more important to remove an 
acutely inflamed appendix prior to rup 
ture than to be overly conservative in 
laparotomy When the appendix is not in 
flamed, some other intra abdominal lesion 
best treated by surgery is discovered in a 
significant number and m less than one 
fifth of the patients so treated is the ex- 
ploration “negative * 

X ray examination of the abdomen is 
usually not helpful in the diagnosis of 
acute appendicitis 

Differential Diagnosis 
Differential diagnosis of acute appendi- 
citis encompasses the entire gamut of gas 
trointcstinal disease In the very young, 
gastroenteritis and mesenteric adenitis are 
easily confused with appendicitis In both, 
nausea is apt to precede pain Tenderness 
tends to follow the root of the mesentery 
rather than being sharply localized m the 
right lower quadrant Characteristically 
the white count is within normal limits 
and there is a lymphocytosis rather than 
a shift to the left Hyperactive peristalsis 
is characteristically present in both and 
is the best differential poult 

Infection or obstruction to the urinary 
tract may simulate appendicitis Demon 
stration of formed elements in the urine 
may be helpful in diagnosis and a flat 
x ray of the abdomen may show a ureteral 
stone m those patients in whom me- 
chanical obstruction prevents cells from 
appearmg m the urine (Infection or dis 
tention of the renal pelvis may cause ileus ) 
Seminal \esicuhtis or prostatitis may 
mimic appendicitis. Localized tenderness 
on rectal examination alone may allow 
differentiation 

The patient with pelvic inflammatory 
disease tends to be more prostrate, the 
fever tends to be higher, the white blood 
count is apt to be 20,000 or more, and the 
sedimentation rate is usually increased 
Characteristically , the tenderness is low 
m the abdomen and frequently bilateral. 
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but pain on both sides of the abdomen 
provoked by manipulation of the cervix is 
the best differentiation point and is al- 
most pathognomonic of pelvic inflamma- 
tory disease The recovery of diplococci 
on cervical smear strongly suggests pelvic 
inflammatory disease but failure to find 
them does not rule it out at all Difficul- 
ties in differential diagnosis must be re 
solved by laparotomy when other methods 
leave doubt 

Recognition of infarction of a fibroid or 
twisting of an ovarian cyst may depend 
upon palpation of the pelvic tumor on 
vaginal examination Rupture of a corpus 
hemorrhagicum is common and differenti 
ation is difficult Mittelschmerz may be 
associated with right lower quadrant pain, 
localized tenderness, and fever The white 
count may be normal 

A history of gallbladder disease sug- 
gests acute cholecystitis, but if the gall 
bladder lies low in the abdomen or the 
appendix is high, it may be impossible to 
differentiate the two preopera tively Per 
foration of a peptic ulcer usually can be 
demonstrated by x ray When air is not 
present, diffuse boardlike rigidity of the 
abdomen suggests perforation of a peptic 
ulcer, but where the perforation is small 
and irritating fluid has drifted to the 
right lower quadrant, it may mimic acute 
appendicitis exactly Differentiation be- 
tween Meckel’s du erticulitis and acute 
appendicitis may be impossible The signs 
and symptoms are identical and usually 
only by finding an inflamed Meckel’s di- 
verticulum on exploration of the abdomen 
is diagnosis made This must be looked for 
if the appendix is not inflamed on ex 
ploration 

The characteristic peristalsis of intesti- 
nal obstruction may help differentiation 
unless the patient has received morphine 
or atropine prior to examination Either 
of these two drugs will lessen peristalsis 
and may make differential diagnosis al- 
most impossible 

Diffuse abdominal pain, elevation in 
the serum amylase, and particularly re- 
covery of serosanguincous fluid on abdom- 
inal tap all suggest pancreatitis. A sentinel 
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perforation and peritonitis have already 
occurred there has been, and continues to 
be, some discussion about the timing of 
surgery Restoration of physiologic deficits 
is necessary 

Choice of Anesthesia 
Either regional or general anesthesia 
may be used I personally prefer spinal 
anesthesia 

Location of the Incision 
The incision should be directly over the 
inflamed appendix, the exact position of 
which is suggested by the point of max- 
imal abdominal tenderness (one finger) 
and by palpation under anesthesia The 
base of the appendix most frequently lies 
at McBumeys point which is the June 
tion of the outer and middle thirds of a 
line joining the umbilicus and the anterior 
superior spine In infants and young chil 
dren, the base of the appendix is apt to 
he cephalad and the incision should be 
higher 

Type of Incision 

The McBumey or gridiron muscle split 
ting incision can be made rapidly and 
easily However, even when the McBumey 
incision is enlarged by any one of several 
maneuvers, the incision is still too small 
for adequate exploration or the removal 
of some technically difficult appendices 
In older individuals, particularly females, 
l prefer a transverse mcvsvon (¥Vg \7 1) 
Such an incision extended laterally is 
large enough to permit manual explora 
tion of the entire abdomen and the direct 
access it afTords facilitates appendectomy 
Vertical muscle splitting incisions are used 
with ever decreasing frequency I reserve 
the vertical incision for ‘exploratory lapa- 
rotomy’ with incidental appendectomy 
rather than vice versa. 

Appendectomy 

If the appendix is not visible upon 
opening the abdomen and no mass is pal 
pablc, die lower tnd of the cecum should 
be elevated into the incision and the tae- 
nia followed to the appendix If the ap- 


pendix is acutely inflamed, further 
exploration is omitted except to make cer- 
tain that it is not part of a penappen 
diceal process rather than an intrinsic one 
Should some other disorder requiring sur- 
gery be found, it should be taken care of 
first, after which prophylactic appendec 
tomy may be considered if conditions 
warrant 

Division of the avascular peritoneal at 
tachments between the cecum and the 
lateral peritoneal wall facilitates exposure 
and delivery of the appendix Resuturing 
is not necessary unless the cecum becomes 
mobile, when it should be held in place 
with interrupted sutures peritoneum to 
peritoneum A volvulus has been reported 
in a pauent in whom this was not done 

Exposure is gamed by introduction of 
packs and semicircular retraction of ab 
dominal contents away from the tip of 
die appendix Should even more exposure 
be needed, the appendix may be divided 
at its base, the stump secured and the 
cecum replaced within the abdomen This 
gives more usable space m the incision 
Appendectomy is also facilitated by divi- 
sion of mesentery and peritoneal adhe- 
sions from above down, with ligation of 
each segment of tissue as soon as it is di 
vided, otherwise the incision will become 
so filled with hemostats that further ma- 
nipulation is impossible 

Should friability of the mesentery make 
hemostasis difficult, bleeding can be con- 
trolled with a continuous over-and over 
hemostatic suture of No 00 chromic cat- 
gut on an atraumatic needle Tension on 
the suture will elevate the bleeding point, 
too, so that it can be seen and sutured 
more readily Continuous aspiration by an 
assistant is essential 

The base of the appendix is crushed, 
divided, and sterilized with phenol or the 
cautery, and the appendix discarded The 
stump of the append lx is then ligated and 
dropped, ligated and inverted, or inverted 
without ligation If the stump of the ap- 
pendix is not pentonealized by inversion, 
some other viscus including the small in- 
testine may become attached to it and in* 
testinal obstruction result Although such 
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distance back from the appendix and then 
to roll the whole indurated mass into the 
mesentery of the terminal ileum, keeping 
it there with a few interrupted sutures 
Drams are not placed down to this area 
and in my experience there have been no 
fecal fistulas 

Intraperitoneal drainage is used only 
when necrotic or gangrenous tissue has 


flamed appendix is amputated rather than 
peeled away so that an abscess if present, 
is not spilled into the general peritoneal 
cavity 

Prior to closure of the abdomen a 
sponge and lap count is made and the 
appendiceal area is inspected again to 
make certain that hemostasis has been 
complete Vessels that do not bleed under 
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P'S 2 (A) Vascular supply of the appendix [B) \n extra loop of suture is placed 
around the appendical artery to secure it as the purse sir ng suture is introduced (C) Same as 
B above 

been left behind or a definite walled off traction may do so when the cecum is 
abscess has been entered Subcutaneous replaced within the abdomen and final 
drainage down to a tightly closed peri inspection is desirable 
toneum has been used frequently On oc 

!»' * I**” Treatment of Patterns t.tlh Append, ceal 
‘tit completely open and then closed Pcnt<lnll „ 
secondarily in a few days Intraperitoneal 

drainage, when used is led out through Local peritonitis owing to contiguous 
the outer edge of the incision or prefer spread is of little significance and such 
ably through a stab wound directly over paUcnts are best treated b/ immediate 
the area drained appendectomy Patients with perforation 

Omentum enveloping the acutely in of the appendix and generalized pen 
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early diagnosis and treatment The diag- 
nosis in the extremes of life is difficult. In 
infancy the history is indefinite or absent 
and physical findings obscured by the ap- 
prehension and crying of the patient Rec- 
tal examination, however, may be more 
revealing than m adults, and should not 
be omitted Older patients seem less sensi- 
tive to pain and become so conditioned to 
vague aches and pains, including abdom- 
inal distress, that they temporize, and so 
occasionally do their physicians, until per- 
foration makes the diagnosis clear Under 
these circumstances abdominal pain not 
inconsistent with appendicitis should be 
considered acute appendicitis until proved 
otherwise, and exploratory laparotomy 
should be used frequently in the extremes 
of life 

CHRONIC AND RECURRENT 
APPENDICITIS 

Resolution of inflammation of the ap 
pendix may leave no trace of its presence 
More frequently there is scar tissue vary 
mg from slight fibrosis of submucosa to 
replacement of a part or all of the ap- 
pendix with obliteration of the lumen 

These changes, particularly stenosis of 
the lumen favor recurrence Ten per cent 
of the patients with appendiceal peritonitis 
treated conservatively had recurrence of 
acute appendicitis within six months of 
their peritonitis and almost 50 per cent 
hod recurrent acute appendicitis wit A in 
five years We recommend removal of the 
appendix during the quiescent stage in all 
patients who have had appendiceal peri 
tonitis Since it requires three months for 
maximal resolution of inflammation to 
occur, this interval is allowed to elapse 
prior to interval appendectomy Should 
symptoms occur before three months have 
elapsed, immediate appendectomy is done 
Patients who have recovered from one 
episode of appendiceal peritonitis either 
because of adhesions or increased resistance 
to bacteria tend to do well in a second 
episode 

While recurrence of acute appendicitis 
is an established clinical fact, “chronic” 
appendicitis is controversial Lymphoid 


tissue is abundant m the appendix and 
the presence of lymphoid tissue and histo- 
logic variations in nerve fibers Has been 
used in support of the concept of 
‘ chronic ’ appendicitis This may explain 
the chronic discomfort in the right lower 
quadrant of which some patients com 
plain Relief of such pam has followed 
appendectomy Diagnosis is not always 
easy So many other conditions of the 
genitourinary and reproductive systems, of 
the gastrointestinal tract, and of the bones 
and joints, as well as all the psychoso 
matic complaints of personality and minor 
psychiatric difficulties may simulate 
chronic appendicitis so exactly that the 
diagnosis of chronic appendicitis has fallen 
into disrepute Indeed the diagnosis of 
“chronic appendicitis’ has come to be 
considered evidence of * unnecessary ’ sur 
gery by some tissue committees Yet pa 
tients with chronic severe abdominal pain 
need every diagnostic aid Should drag 
nosis remain indeterminate, exploratory 
laparotomy is not only justified but also 
prudent During this diagnostic laparot- 
omy, incidental appendectomy is proper 
Removal of a ‘ chronic” appendix without 
exploration is to be deplored In the pa- 
tients in whom relief docs not follow, 
diagnosis remains uncertain and neither 
patient nor physician is certain that some 
other lesion does not remain within the 
abdomen 

CYSTS AND NEOPLASMS OF 
THE APPENDIX 

Cysts and neoplasms identical to those 
found in the colon also occur in the ap 
pendix The most frequent of these is a 
carcinoid Such tumors are found with a 
frequency in proportion to the extent of 
microscopic examination with a maximum 
of 0 2 per cent They occur characteris- 
tically as a drumstick shaped yellow tumor 
at the tip of the appendix Carcinoids of 
the appendix rarely if ever metastasize or 
produce serotonin, in contradistinction to 
those found m the small intestine or else- 
where in the gastrointestinal tract 

Mucocele of the appendix is said to be 
due to obstruction of the lumen of the 
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PRIMARY TUMORS OF 
RETROPERITONEUM, 
MESENTERY, AND OMENTUM 

Shaun Purdy Holman and Emile F Holman 


TUMORS OF THE 
RETROPERITONEUM 

Definition 

The retroperitoneal space extends from 
the thoracic diaphragm above to the brim 
of the true pelvis below, at the level of 
the base of the sacrum and iliac crest, 
and lies between the posterior peritoneum 
in front and the muscles of the abdominal 
wall behind Its lateral margins are the 
peritoneal leaves of the mtra abdominal 
mesenteries, corresponding to the lateral 
borders of the quadratus lumbomm mus 
cles While the retroperitoneal space ac 
tually includes the pancreas, duodenum 
kidneys, ureters, abdominal aorta, and in 
fenor \ena cava, tumors from these 
organs are not usually classified as ret 
ropentoneal tumors ” Consideration here 
is restricted to those tumors which are 
contained in the potential retroperitoneal 
space, namely, fat r muscle, blood vessels, 
lymphatics, nerves and" their ganglia, and 
fibrous connective tissue In so doing, we 
agree with Herdman's definition of retro- 
peritoneal tumors as ‘ those tumors, solid 
or cystic, found in the retroperitoneal 
space, but having no anatomical connec- 
tion with any of the organs in that 


region Various types of malignant 
lymphoma, though manifestations of gen- 
eralized disease, may be most conspicu 
ously present in the rctroperitoneum, and 
will be included without further concern 
whether or not they are primarily of 
retroperitoneal origin 

Incidence 

Primary neoplasms of this potential 
space are relatively rare However, if 
renal and adrenal tumors are added to 
the classification, retroperitoneal growths 
form the most frequent abdominal tumor 
of childhood 

Classification 

Neoplasms of the retroperitoneal space 
fall into one of three broad categories 
(1) primary tumors (unattached), (2) 
tumors arising in organs normally present 
in the retroperitoneal space, and (3) pri- 
mary or metastatic tumors involving the 
retroperitoneal lymph nodes 

Primary tumors may be benign or ma- 
lignant, solid, cystic, or a combination of 
the two, and single or multiple. Most of 
these are believed to arise from embryo- 
logic remnants of the urogenital tract, but 
they can and do arise r 7r3Tn - lhe~m trmsic 
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gin, with interference of both motor and 
sensory function of the lower extremities, 
sphincters, and genitalia 
Hematologic abnormalities are incon- 
stant and nonspecific. Laboratory studies 
have been of little value except in special 
tumors such as heterotopic adrenal corti- 


aortography has been used to differentiate 
renal from extrarenal tumors, and to 
determine the malignancy of renal neo- 
plasms Arteriography, pyelography, both 
intravenous and retrograde, barium swal- 
low, and barium enema have all been 
used in the demonstration of retroperi- 


Taele 18-2. Malignant Retroperitoneal Tumors in Laboratory of Surcical 
Pathology, Columbia University, 1905 to 1951 Inclusive* 



Retroperitoneal 

Meienleric 

Omental 

Sy mpathicoblastoma 

18 



Malignant schwannoma 

3 



Lymphosarcoma 

51 

2 

2 

Hodgkin’s disease 

26 



Plasmocytoma 


1 


Leukemia 

2 



Fibrosarcoma 

4 

6 


I.iposarcoma 

35 

2 

21 

Leiomyosarcoma 

29 

2 

4 

H emangiopencytom a 

18 

1 

2 

Rhabdom} osarcoma 

5 



M escnchymoma 

5 



Myxoma 

3 



Teratoma 

6 



Embrjonal carcinoma 

24 



Suprarenal cortical carcinoma 

t 



Metastatic carcinoma of unknown origin 

13 



Malignant melanoma (metastatic) 

1 



Chordoma 

2 



Dysgerminoma 

1 



Undiagnosed tumor 

18 

1 

4 

Total 

265 

15 

14 


* From Ackerman L V "TumorJ of ihc Rtlropemoncum, Mesentery, »nd Omentum ~ ilia/ «/ Turner Pa 
tholrff. Sect. VI, Fuc. 23 Sc 21 \\ uhiogtoo, Armed Forces loiuiuie of Pathology, 1951 
t Three more attached to kidney capsule 


cal tumors, pheochromocytomas, and the 
lymphomata 

Diagnosis 

Definitive diagnosis usually awaits sur- 
gical exploration and microscopic studies, 
but radiography has been of great value 
in defining the tumor. Extraperitonea] 
pneumography, as introduced by Ruiz 
Rivas in 1947, consists of injecting gas, 
preferably oxygen, into the areolar tissue 
between tlic rectum and sacrum 3nd al- 
lowing the gas to spread throughout the 
extraperitoneal tissue. The technique has 
been particularly useful in detecting dis- 
eases of the adrenal gland. Abdominal 


toneal tumefaction imposing upon adja- 
cent viscera and disrupting the normal 
intra-abdominal geography. We include 
films (Fig 18-1, 18-2) of a greatly dis- 
placed sigmoid colon, and a small but 
obvious deformity of the left ureter im- 
posed by extrinsic, retroperitoneal neo- 
plasm. 

Treatment 

Prompt and complete surgical extirpa- 
tion followed by immediate, adequate 
postoperative radiation is the desired 
treatment of most retroperitoneal tumors. 
Preoperative determination of the limits 
of the neoplasm may be suggested by the 
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schwannoma 


rocntgenographic studies, but final judg- 
ment depends upon exposure of the tumor 
and its gross examination, aided by frozen 
section studies The surgeon should be 
prepared to interrupt the ureter and large 
blood vessels, including the aorta and 
\cna cava, and possibly replace them, to 
facilitate complete extirpation of the 
tumor Incomplete removal may oc 
casionaily bring sinking palliation, par 
ticularly if the tumor is radiosensitive tor 
this reason, histologic diagnosis at the time 
of surgery is nnjiorcant 

Fortunately the majority of rctrojicri 
toneal tumors are radiosensitive and will 
respond to radiation therapy 


Prognosis 

The prognosis of mahgnant 
oncal tumor, hl-c d*at in an \ j-jujosts 
>f tltc bod), depends upon carl) ^ 

ind adequate treatment- imee l)|t 

iflcn assails accidental 

east because ol rts so * " “"pot » 

stilt ncittliborint; structures, J: d 

ar adsanccd ulten r,nt . '^ >sn re to- 

he prognosis is ominous In ,(ficu 1 J e * 

icntoncal tumors, technical 

nay prevent complete rrn,ova ' r^e 

ecurrcnrc with mechamca * 

nth vital function may p**™ 

iblc problems. 
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fig 18-2 Displacement of left ureter by reuopentoneal sarcoma 


TUMORS OF THE MESENTERY 
AND OMENTUM 

Characteristics 

Primary tumors of the mesentery and 
omentum have their origin in peritoneal 
endothelium (very rare) in mcsothchum 
in blood and lymph vessels and in the 
connective and nervous tissue of these 
structures. They are usually slow growing 
and do not give rise to symptoms until 
they attain a large size They may be 
benign or malignant Of the benign van 


ety, cystic tumors are more common than 
solid and include lymphangiomata, he 
mangiomata and hemorrhagic cysts The 
commonest solid tumor is the lipoma, 
fibromata, ganglioneuromata leiomyo 
mata, and desmoid tumors have been de 
scribed 

Although the commonest malignant 
tumors of the omentum and mesentery arc 
metastatic, arising in the stomach, colon, 
pancreas and ovancs only primary neo- 
plasms are under consideration here 
Liposarcomata and fibrosarcomata, of ex 
elusively mesodermal origin, arc the 
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commonest primary malignancies Oc- 
casionally a carcinoma or teratoma, aris 
mg from embryonal rests, is encountered 

Treatment 

Treatment consists of complete extirpa 
tion, if possible, with resection of intestine 
when necessary because of direct exten 
sion of tumor into the bowel wall, or be- 
cause removal of the primary tumor will 
interfere with blood supply to the involved 
segment Solitary cystic tumors may be 
enucleated, or, if the tumor is large or 
multilocular, marsupialization may be pre- 
ferred Postoperative irradiation, partic 
ularly when the tumor has not been 
completely resected, may improve the re- 
sults The intrapcritoncal instillation of 
colloidal gold, and more recently of 
chromic phosphate, is credited with rehev 
mg ascites in slightly more than half the 
patients to whom it is given Finally, the 
intravenous administration of colloidal 
metallic salts hormones, and folic acid 
derivatives is said to give beneficial re- 
sults 
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NEOPLASMS OF THE COLON 

Joel W Baker and George Hugh Lawrence 


The discriminate selection of the surgical 
approach to tumors of the colon depends 
upon a knowledge of their pathologic be- 
havior The anatomic extent of bowel re- 
section must be responsibly selected in full 
recognition of a spectrum of biologic pro- 
pensity which extends from that of the 
usually benign adenoma and the some- 
times metastasizing carcinoid to the mahg 
nant adenocarcinoma The ideal resection 
must furthermore be adapted to the pa 
tient in recognition of individual hmita 
tions imposed by coexistent disease, body 
habitus, and the secondary effects of the 
tumor itself The apparent advantages ob 
tamed by early diagnosis must be rein 
forced by these basic considerations, for 
cancer in this area may be cured in over 
half of all cases This rate of survival is 
approximately double that for such 
equally prevalent carcinoma as that oc 
curnng in the lung or stomach At the 
same tune, excepting carcinoma of the 
rectum, the surgical resection is unaccom- 
panied by any significant alteration in 
normal function or appearance 

BENIGN TUMORS 
Adenomatous Polyps 

Pathology 

Polyps constitute the commonest benign 
tumors of the colon Attempt at ngid clas- 
sification is clinical!) impractical Several 


histologic types may be seen m the same 
poI>p More important considerations he 
in their number, their gross configuration, 
and of greatest importance is their ability 
to invade and metastasize The etiology of 
these lesions is unknown It is postulated 
by Dukes that they arise in. the deep, 
glandular, epithelial cells of the crypts of 
LieberKuhn in the intestinal mucosa 
Their number vanes from single or mul 
tiple polyps to the diffuse involvement of 
familial polyposis with the inevitable de 
velopment of malignancy in the latter 
The differentiation between a sessile or 
pedunculated polyp is of less practical im- 
portance in the colon than in the rectum, 
especially m view of the low incidence of 
the more malignant papillary or villous 
polyp above the rectosigmoid level Micro 
scopic evidence of malignancy in the 
poI>p is based upon the histologic evi- 
dence of intraglandular budding, strati 
fication of the lining cells, and loss of 
nuclear polarity m the epithelium itself, 
but these often subtle changes assume true 
significance when associated with invasion 
into the musculans mucosa 

Evidence accumulated by Dukes, Hel 
wig, and otliers provides good indication 
that these polyps or adenomata arc pre- 
cursors of colonic carcinoma The distri- 
bution of pol>ps in the various portions of 
the colon corresponds to that of car- 
cinoma (Table 19 1) Likewise the racial 
and sex variations in the incidence of 
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Table 19-1 Distribution of Polyps 
and Cancer of the Colon* 



Polyps, 

\%) 

clinical 

findings 

(%) 

Rectum and sigmoid 

66 

61 

Descending colon 

10 

5 

Transverse colon and flexures 

19 

13 

Ascending colon and cecum 

8 

11 


* Slone C S-, Baiumer G end Conroy W The ngnjB 
iheir behavior pattern BulUtm «/ Tht M<uc* Q iuc II 100 

1957 

carcinoma of the colon parallels the same 
variations in the incidence of polyps 
There is abundant histopathologic proof 
to substantiate the transition of adenoma- 
tous polyps into cancer While the inci- 
dence of both carcinoma and polyps 
increases with age, there is an apparent 
time lag between the peak incidence of 
the two lesions indicating the evolution 
of one into the other (Fig 19-1 ) 


Diagnosis 

Recognizing the malignant potentiality 
of polyps, the responsibility for their dis- 
cos ery becomes an important consideration 
to the clinician While most colonic polyps 
are relatively asymptomatic, they may be 
heralded by rectal bleeding or crampy 
abdominal pain Sigmoidoscopy should be 
considered a part of the complete physical 
examination In a sampled senes of sig* 
moidoscopic examinations at The Mason 
Clime, adenomatous polyps were found in 
5 3 per cent of 2,793 patients and of these 
polyps 14 per cent were malignant Those 
lesions lying beyond the reach of the sig 
rooidoscope are best identified by contrast 
air-banum enema teclmique and dm 
should be repeated when an explanation 
of suggestive symptoms is not found Too 
often the roentgenologist is given msum 
cicnt information to arouse his diagnostic 
zeal above the level of a routine monot- 
ony If he is told that the sigmoidoscope 
examination showed bloody mucus above 
the reach of the instrument, it become* 
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his responsibility to prove its source The 
air contrast method of x ray examinations 
reveals those lesions which would be other- 
wise concealed by the dense opacity of 
a barium filled colon Following ev acua 
tion of banum, air is introduced to dis 


Treatment 

While the long pedicle of a polyp may 
seem to provide good protection against 
local recurrence, it does not guarantee 
freedom from lymphatic metastasis This 



Fig 19 2 At operation the colon is cndoscopcd over to the hepatic flexure in 
search of secondary polyps This becomes of particular importance if the ideal of 
total left colectomy is not achieved ( From Baler, J IV The distal and proximal 
margin of rcseciion in carcinoma of the pelvic colon and rectum Annals of Sur 
gerj Ml- 693, 1955 ) 


tend the colon so that the semitranslucent 
banum covered polyp may be demon 
United lying free m the air filled colon 
The detailed perfection of the technique 
of this examination and the patient s 
preparation cannot be overemphasized 
This study is especially indicated follow 
mg the finding of rectal polyps or car- 
cinoma by sigmoidoscopy 


important point has been illustrated by 
Scarborough, Welch, and others Treat 
ment, therefore, must be directed toward 
not only the local lesion but also the un 
derlying mesentery Another characteristic 
of mucosal polyps is their multiplicity 
Satellite polyps have been encountered in 
30 per cent of cases at The Mason Clinic, 
an incidence similar to that reported tn 
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other senes For this reason, endoscopy of redundant sigmoidal loop removes that 
the proximal and distal regions of the portion of die colon where recurrent 
colon at the time of colotomy « of value polyps are most likely and also permits 
The roentgenologist cannot be relied upon subsequent inspection of the descending 
to discover the small budding satellite colon by office sigmoidoscopy Should one 
polyp Pnor to deciding upon sleeve re be faced with several polyps in separated 
section, the operative field is carefully portions of the colon, he must carefully 



I 5 19 3 1 ethmquc of partial segmental colictomy fur polyps with « n 1 to-end ana*! 0 ” 11 * 

\ wedge shaped resection of die first 2one of mcscntcnc lymphatics is included lie ante* ^ 
and |wMrrior roves of die anastomosis are made using No 3-0 interrupted silk (a and 
ruining No 3-0 chromic cargo! suture u used hr die mucosal layer (b) It n tid • ll 
comers to prevent purse-sint g narrowing of the lumen 

quarantined and the prepared bowel is consider the necessity of a more ra j^J 
opened and cndoscopcd as illustrated ui coleccoim, realizing the potentiality ot 
figure 19 2 Not only must an adequate intervening mucosa to develop 
margin of sunounding bowel lie removed growths In the cvceptionai case, unp-uf 
but also at hast tht first roue of under- surgical risk or technical factors may 
lying Ivmpli nodes must be resected and the surgeon to abandon the ideal rrvect ^ 
rxvmmrd for metastasis (Itg 193) As of Ixiwel and n esentcry in favor «f 
the commonest site of predilection for colotomy with excision of the poJyp •** 
|x>!)ps is in tic sigmoid, resection of ihc ful^uralmn of its base When one uh*r 
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to select this lesser procedure, the services 
of a pathologist experienced in frozen sec- 
tion interpretation is necessary to rule out 
malignant change 

At laparotomy recognition of the exact 
site of the polyp may prove difficult and 
lead to a \exmg dilemma Attention to 
the preoperative radiographic localization 
plus endoscopy via colotomy will usually 
prove rewarding where the lesion cannot 
be palpated and where stripping fails to 
produce dimpling on the antimesenteric 
serosal surface Transillununation has also 
been employed as an aid m this search 
but it cannot be depended upon for dis- 
covering the small polyp 

FAMILIAL POLYPOSIS — PEUTZ-JEGHERS 
syndrome Two heredofamilial types of 
polyposis are of particular importance 
Both are inherited through the Mendelian 
dominant genes and may sporadically af- 
fect members of a given family but usually 
are transmitted only by those manifesting 
the disease Familial intestinal polyposis 
is a hereditary disease characterized by the 
development within the colon and rectum 
of large numbers of adenomatous tumors 
While these polyps are not histopatho- 
logically different from single adenoma 
tous polyps, their development into 
malignant carcinoma is probable Total 
colectomy and lleoproctostomy followed 
by frequent proctoscopic examination of 
the residual rectal stump with diathermic 
removal of any recurring polyps is the 
treatment of choice pnor to the develop- 
ment of malignancy As Dukes has pos- 
tulated, total colectomy and permanent 
ileostomy is indicated m those cases with 
overt or suspected carcinoma in the 
rcctosigmoidal area In those cases who 
have developed the malignant degenera 
tion of a polyp above the area of the 
rectosigmoid, preservation of the rectum 
and lleoproctostomy may be justified The 
importance of very frequent proctoscopic 
examination of the remaining rectum can 
not be overemphasized In the less respon- 
sible patient, the initiative of automatic 
notification of the patient might well be 
assumed by the physician AH blood rela 
Uvcs of the patient should be sought and 


investigated This will usually result in the 
discovery and protection of others so af- 
fected 

More recently the Peutz-Jeghers syn- 
drome of multiple polyposis of the gas- 
trointestinal tract associated with melanin 
pigmentation of the mucocutaneous area 
has attracted attention The sine qua non 
clinching the diagnosis is the finding of 
brown pigmented buccal mucosal lesions 
m a patient with crampy abdominal pain 
often associated with chronic melena and 
anemia In addition to the small and large 
bowel, which are the primary sites of pre- 
dilection for the polyposis, coincident 
polyps may be found in the stomach Sur 
gical excision should be directed toward 
those identified colonic lesions which could 
conceivably undergo malignant degenera- 
tion and also to those lesions of the small 
intestine or stomach which are causing 
blood loss, pain, or intussusception 

Other Berugn Tumors of the Colon 

Benign lymphomas consist of a prolifer 
ation of lymphoid tissue in the mucosa 
producing an often minute polyp They 
are found in the sigmoid and lower rec- 
tum and if confined to the mucosa are 
usually benign Lipomas, usually solitary, 
are located in the submucosa, often in the 
area of the ileocecal valve Excision is 
required for diagnosis but also when they 
are associated with intussusception or 
chronic blood loss Lijxunatous infiltration 
in the region of the ileocecal valve may 
be the source of unexplained gastrointes 
tinal hemorrhage as documented by Sea 
brook The radiologist should be alerted to 
this possibility when searching for the 
source of bleeding Endomelnomas may 
produce obstruction as they undergo scle- 
rosis, particularly in the rectosigmoid at 
the level of the uterosacral arch Occasion- 
ally, they may bleed at the time of the 
menses Short of obstruction or bleeding, 
it may not be necessary to resect the rectal 
involvement. Leiomyomas arise in the 
musculans mucosae and m the true muscle 
coat of the bowel, and on occasion may 
produce a pedunculated tumor as they 
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grow into the lumen More commonly 
ulceration occurs over their luminal sur 
face and produces hemorrhage Redupli- 
cation of the boiLel and hemangiomata 
are rarer in occurrence Simple excision of 
these benign tumors with a sleeve of 
bowel and adjacent mesentery is all that 
is indicated 

MALIGNANT TUMORS OF 
THE COLON 

Occurrence 

In the usual hospital population car- 
cinoma of the colon ranks with carcinoma 
of the stomach a$ the commonest malig 
nant neoplasms of the gastrointestinal 
tract with 16 5 per cent of all cancer 
deaths resulting from cancer in the extra 
rectal colon It may occur from the second 
to eighth decade, those patients under the 
age of thirty five having an extremely 
grave prognosis In general, of all malig 
nancies of the large bowel approximately 
half occur in the rectum below the 
peritoneal reflection one quarter occur in 
the sigmoid colon with the remainder 
distributed equally in the ascending trans 
verse and descending colon (see Tabic 
19 1) 

etiolouv As in cancer elsewhere the 
exact cause of cancer of the colon is 
unknown As previously mentioned, there 
is abundant evidence indicating the im 
port incc of polyps in the development of 
carcinoma To support tins evidence is 
the finding at The Mason Clinic of a 30 
per cent incidence of satellite polyps in 
cases of colonic carcinoma Hclwig in 
autopsy studies found a aO jier cent 
incidence of satellite jwlyps in patients 
with colonic carcinoma Pre-existing long- 
standing inflammation may be a factor 
in the later development of cancer of the 
colon for while there is no increased 
incidince in diverticulitis the incidence 
lit chronic ulcerative colitis is increased 
and its occurrence in ihrss patients is at 
a younger age Colcock states tliat of those 
jul>«-Ols hating chronic ulceiausc colitis 
(o i -f years or longer one of thm. de- 


velops carcinoma Approximately one 
quarter of all patients with carcinoma of 
the colon have a family history of the 
disease and this is after excluding those 
with true familial polyposis in which 
approximately half of the children seem 
to inherit the abnormality 

Pathology' 

a de v ocARcrwo \fA Appro\imately 
per cent of all tumors of the colon arc 
classified as adenocarcinoma Adenocar 
cinorna may arise from a pic existing 
adenoma or polyp or directly from the 
mucosa as demonstrated by Hclmg A 
rigid classification of these lesions senes 
little practical significance save where the 
variants have gross or microscopic dis 
ttncuons that implicate a divergent clinical 
course and prognosis, such as the colloid 
or mucous secreting carcinoma with >t* 
extremely grave outlook The two com 
monest methods of estimating the diyret 
of malignancy of the adcnocaicinoma are 
that of Dukes based on the penetration 
into the bond wall and the presence of 
nodal mctastascs, and that of flroders 
based on the histologic content of differ 
enuated as compared to undifferentiated 
cells A combination of these two methods 
serves as the best guide for estimating the 
prognosis The majority of colonic lesions 
fall into the two lower grades of cellular 
anaplasia, grow slowly, and metastasis 
distantly late in their course Extreme) 
large tumors, oftin with a papillary e° ,n 
ponent, may not be associated with metas- 
tasis and may, therefore, still have a g™ 
prognosis In general, tumors located * n 
the rectosigmoid area have a shghO 
jioorcr prognosis than in die right 
and are associated with a higher dt-,*^ 
of cellular anaplasia 

Cancer of the colon disseminate* ) 
l) mf ha tic, icnous, and perineural cluin 
nds as well as by local implantation a 
direct extemtan Vaseuhr inelavUw-s u<c “ r 
most commonly in tl e liver and lurZ 
occasionally in the thy roid or adn n d at 
more rarefy in the kidney and spcc IL 
Direct exunuon may involve the bladder. 
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ureter, sacrum, duodenum, and pancreas 
as well as the pelvic adnexa m the woman 
While longitudinal spread along the wall 
of the bowel is rarely greater than 5 cm, 
the majority of tumors ha\ e spread through 
all muscle lasers by the time the patient 
is operated upon Less than 4 per cent of 
tumors that have not extended through 
the muscle wall will have positive nodes 
while of those that have invaded the 
muscle, Gilchrist has found approximately 
half to have lymphatic metastases It may 
be difficult to determine grossly whether 
a given node contains tumor, but the 
eiror is small if the nodes appear negative 
Of all resectable tumors, roughly two 
thirds may be expected to have lymph 
node involvement as shown by Coller A 
useful adjunct to the pathologist may be 
the introduction into the submucosa near 
the tumor of shy blue dye prior to its 
resection This dye will be picked up in 
the adjacent lymph nodes and provide a 
more ready and practical identification of 
them than may be obtained by the pains- 
taking clearance methods Without resort 
to special techniques or painstaking search 
by the pathologist, involved nodes may be 
missed and the prognosis therefore errone- 
ously classified 

Lymphatic metastases usually follow a 
predictable pattern Once a node is in 
solved by tumor, embohe spread to adja- 
cent nodes occurs through collateral lymph 
channels On occasion there may be skip 
areas of normal nodes betvv een the primary 
lesion and the involved nodes In general, 
the metastasis is upward in the direction of 
the lymph flow In a small percentage of 
cases, as pointed out by Gilchrist, retro- 
grade metastases may occur below the level 
of llie tumor when the proximal lymphatic 
pathways have been blocked by tumor 
This has been demonstrated to occur up 
to 5 cm below the tumor Both of these 
facts justify wide en bloc excision of the 
primary lesion and us mesentery Con- 
veniently, in planning surgical excision of 
the lesion one may remember that lym- 
phatic channels accompany the principal 
venous drainage for a given region 
Less common than lymphatic invasion 


is perineural involvement This has been 
correlated with the degree of cellular 
anaplasia and local recurrence Venous 
invasion occurs with about the same fre- 
quency as perineural involvement or 
roughly in one fourth of the cases of 
colonic carcinoma Nerves and veins are 
seldom invaded before the primary tumor 
has invaded the muscle wall 

More recently, attention has been di- 
rected by Cole and others to local implan- 
tation at the site of anastomosis and to 
the appearance of tumor cells both in the 
free bowel lumen and the systemic circu- 
lation Cole and others have demonstrated 
the occurrence of viable malignant cells 
m both the proximal and distal bowel in 
approximately half of cases and have 
recommended occlusive ligatures about 
the bowel so as to isolate the tumor prior 
to surgical manipulation He believes the 
presence of these viable cells may be 
correlated with the 10 per cent local 
recurrence rate at the suture line The 
presence of viable tumor cells m the 
peripheral circulation has likewise led to 
die adoption of ligature control of venous 
outflow prior to manipulation of the tumor 
(Fig 19-4) 

carcinoid tumors These constitute 
roughly 2 per cent of malignant tumors of 
the large bowel The commonest site of 
these argentaffin cell tumors is in the 
appendix, approximately three fourths of 
all carcinoid malignancy being reported in 
this location At The Mason Clinic in the 
past seven years, twelve of twenty-five 
carcinoid tumors occurred in the appendix 
In the course of the usual exploration at 
the time of laparotomy, it is easy to over- 
look the small asymptomatic carcinoid 
Two such lesions were recently discovered 
in the terminal ileum in the course of 
exploration pnor to cholecystectomy 
Ninety per cent of all carcinoids occur 
either in the appendix, the terminal ileum, 
or cccum, and the remainder may arise 
anywhere along the gastrointestinal tract, 
including the rectum The malignant 
nature of carcinoid tumors has been re- 
emphasized by Pearson, who has demon- 
strated that roughly one third of these 
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tumors metastasize While spread from 
appendiceal lesions are rare, metastases do 
occur although less commonly than else 
where, possibly owing to the early ap 
prehension of these lesions following 
appendiceal obstruction and acute appen 
dicitis In the authors’ experience, three 
cases exhibited metastasis to the meso 
appendix and yet on extended resection 


loss Because of minimal or late mucosal 
involvement, x ray examination may miss 
the lesion The diagnosis should be enter 
tamed m unexplained chronic intestinal 
obstruction, even without weight loss 
When carcinoid is extensive it may be 
associated with a syndrome of cutaneous 
flushes, cyanosis, respiratory distress, and 
valvular heart disease Thorson ft al have 





Fig 19-4 Carcinoma of die 
ci cum The exttnl of 
non u indicated by the 
aria The reset non UicuW « 
elude the ominlum ill 
of die hepatic Jlivurc a* * 

at the entire mesentery up 
.1... it.iilenliC vivwll 


of the right colon and its mesentery no 
further metastasis was found Metastasis 
from carcinoid tumors of the colon occurs 
to the regional lymph nodes to the liver, 
and rarely to other viscera Extension 
into and along the serosa is often more 
apparent than into the mu osa, with 
resulting puckering of the uri arc of the 
bowel contracture of tf icstnury, and 
adheieuce to other lx of bowel The 
clinical picture may lliat c f chronic, 
slowly progressive, ' fronting olwtruc* 
tn>n vs tih erarnps and rvrntual weight 


suggested that the syndrome might be u * 
to production and release of scroton 
(5 hydroxy try ptaminc) by the ,um ° 
Serotonin has a potent pliamutw* 
effect on die smooth muscle of blood s 
sels bronchi, and intestine Serotonin 
ipparently denved from the c4 ' rnl 
ammo acid tnptopbane The end P ,ot 
of serotonin metabolism » 5 hydro*)® 
acme acid which is exert ted in tl c uru , 
and may serve as a rju initialise » n “ rt 
an inert asem u lotoinn production by 
carcinoid tumor In patients with card 
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tumor, as much as 60 per cent of ingested 
tryptophane may be diverted to this meta 
bohc pathway as compared to the usually 
small amount of approximately 1 per cent 
of tryptophane that is converted mto sero 
tomn in the normal individual This 
increased utilization of tryptophane by the 
carcinoid tumor may produce a deficiency 
of that essential amino acid Since elevated 
urinary serotonin excretion usually occurs 
only in the presence of liver involvement 
or after extensive mesenteric metastasis 
the measure of excretion has not proved 
as clinically helpful as it is scientifically 
interesting In view of the malignant 
nature of carcinoid particularly in the 
extra appendiceal lesion the extent of 
resection should follow that suggested for 
adenocarcinoma In the appendiceal lesion 
one may be guided by the gross extent of 
the lesion nevertheless recognizing that 
this lesion likewise may occasionally 
metastasize 

lymphosarcoma This occurs less fre 
quently in the colon than elsewhere in the 
gastrointestinal tract save for the duo 
denum and is often associated with the 
generalized involvement of malignant 
lymphomas including peripheral adenop 
athy The lesions may form large 
asymptomatic polypoid masses located 
submucosally Ulceration may produce 
massive hemorrhage Surgical resection 
wherever feasible should be carried out 
and supplemented by radiotherapy Radio 
therapy or chemotherapy is indicated m 
unrescctable lesions 

OTHER MALIGNANT TUMORS LeiomyO 
sarcoma fibrosarcoma and angiosarcoma 
occur with such rarity as to only deserve 
mention Sacrococcygeal chordoma may 
involve the rectosigmoid area causing 
extrinsic obstruction and later mucosal 
ulceration \ rays usually reveal sacral 
destruction Local resection may prove im 
possible and proximal decompressive colos 
tomy may prove necessary irv this locally 
invasive but seldom metastasizing tumor 
Biopsy of the irrcsecuble frank malignancy 
should not be neglected both for obvious 
reasons and because t! e patient s life 
expectancy is predictably longer m the case 


of chordoma and in carcinoid than in 
adenocarcinoma 

Diagnosis 

A h gh index of suspicion and careful 
scrutiny should lead to the discovery of 
most carcinomas of the colon Any change 
in bowel habit the discovery of blood m or 
near the stool and an unexplained second 
ary anemia are cardinal warning signs 
that justify a thorough search While 
carcinoma of the colon occurs more often 
in those beyond 40 years of age younger 
people enjoy no immunity and this is 
particularly true of precursor polyps 
While bleeding from the left colon may 
yield bright red blood in or on the stool 
the slow ooze of a lesion in the right colon 
may result in such a mixture of dark 
stool as to go unnoticed Because the blood 
loss may be gradual symptoms therefrom 
are so insidious that the patient may accept 
mild syncope dyspnea and fatigue before 
presenting himself to the doctor with an 
astonishingly low hematocrit It is not 
uncommon to see the patient who has 
continued at work with a hemoglobin as 
low as 5 Gm per cent All patients who 
exhibit rectal bleeding regardless of ob 
vtous hemorrhoids or fissure should have 
both sigmoidoscopy and colon x ray 
studies 

Any change in bowel habit must likewise 
be carefully examined This holds partic 
ular importance in lesions of the left colon 
This may be reflected in a gradually 
increasing tendency to constipation con 
stipation alternating with diarrhea a 
frequent but unrewarding urge to empty 
the rectum or tenesmus Only rarely is 
an abdominal mass palpable waxing and 
waning with the degree of associated 
obstruction It is this obstruction that may 
also cause the cramphke pain associated 
with the lesion particularly m the left 
colon where the firmer consistency of the 
stool requires less compromise of tl c lumen 
by the tumor before obstruction takes 
place Should the patient ignore the early 
insidious symptoms his physician may first 
sec him in the emergency of complete 
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obstruction The surgical problems are as its small point may* perforate the wail 

then exaggerated and the five-year sur- of the rectosigmoid when stretched tightly 

vival rates of such obstructed lesions has across the opening of the scope Effort is 

been found to be lowered Diagnostic concentrated in safely passing the instiu 


variations depending upon the site of the 
carcinoma will be discussed under Com* 
plications 

Once suspicion of colonic involvement 
is aroused, an organized approach to diag- 
nosis is in order Rectal examinauon, 
sigmoidoscopy, and barium x ray examina- 
tion constitute the basic triad of investi 
gation While the hnte-cbest or prone 
jackknife position is ideal for sigmoidos 
copy, neither permits the occasional pal- 
pation by the rectal finger through 
redundant bowel of a rectosigmoid lesion 
Digital examination is best conducted with 
the patient in the supine or erect position, 
the finger then reaches higher and the 
patient can be made to strain and prolapse 
his rectosigmoid against the palpating 
finger Sigmoidoscopy should be performed 
on all patients suspected of having a 
colonic carcinoma because of the not 
infrequent occurrence of a second rectal 
carcinoma or polyp This p-rmits scrutiny 
of an area of bowel that is below the level 
of reliable x ray evaluation In order for 
the examination to be rewarding and 
tolerable, projier cquipnu nt and position 
ing arc necessary The knec-chest position 
drops the sigmoid forward and straightens 
its course for easier advancement of the 
scope The prone jackknife position ovir 
an inverted table constructed for tins pur- 
pose is more comfortable and levs fatiguing 
to the patient but is not essential A wcll- 
dhmunated 25 cm ugrnoidoscopv made of 
bakclitc, to permit insulated cauterization 
of polyps, is used Effective suction and 
long biopsy forceps vs ith a snare arc evsen 
tial A bqiolar diathermy unit is used for 
cauterizing die base of the nmovrd jxilyp 
Once the lubricated sco[>c ts inserted with- 
in ihc anus, its obturator ts removed and 
the vrofxr is advanced under direct vision 
usuig suction The hydrostatic effect of 
water p loves useful in s'rat Jittnmg out 
tiir bowel and is safer than air introduced 
under pressure Flic suction tip should not 
be advanced beyond the rrd of the »c< \>c 


ment to its full reach and inspection u 
then carefully conducted as the scope u 
withdrawn, paying particular attention to 
the blind areas in the folds of the valves, 
which must be flattened out as the scope 
is withdrawn Biopsy is made wherever 
necessary 

Banum enema \ ray remains the most 
efleem e method of mv cstigaUng the colon 
above the rectosigmoid junction The main 
contraindication to its use occurs in the 
lesion suspected of actual or impending 
obstruction In these more advanced cas« 
the roentgenologist should be forvvarrud 
not to force the banum beyond the les»'J 
where it may become inspissated and a 
to the problem or even precipitate an 
emergency operation The suspicion o 
obstruction may be confirmed by demon 
stratmg the distended proximal co’on on 
a preliminary plane abdominal x ray f» tn 
A second contraindication to barium \ W 
occurs in the case of a suspected penor* 
tton of the lesion A reliable x ray evalua- 
tion depends upon the proper preparation 
of the patient’s colon and a close liaison 
between the roentgenologist and the c* 
amimng physician Digital examination 
and sigmoidoscopic examination she 1 * 
always precede the colon x ray and t 
roentgenologist should be given the ad»an 
tage of all jscrtinent information before 
fiuoroscopcs the patient To order a f 0 ® 
tine colon x ray ’ is a disservice e 
patient and the roentgenologist D^P 1 
competent examination, a colon k* 1 ®® 
may be overlooked, particularlv «• 1 
cecum, hepatic and splenic ffcxuic* • w " 
in the redundant si„moid The 
tion should be r« jveated whenever su‘p ,f , 
indicates. To depend on a less tborou- 
examination may indeed delay discovert 
more titan had it not born attempted 
Differential DtagnaxU 
VUe differential iliagnoiu of 
< am noma lies mainly between di* rtt ^ 
uhtu, benign tumors, and s<V ** 
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ulcerame colitis In the right colon fecal 
impaction and appendiceal abscess may 
be mistaken for the filling defect of a 
cancer Dtv erticuhtis, however, produces 
the greatest challenge to diagnostic acumen 
for despite careful attention to history, 
x ray findings, and even the use of colon 
cytology, the differentiation may prove 
difficult Indeed, the lesions may prove 
indistinguishable even at surgery and the 
tuo may co exist 

Complications 

The complications of large bowel neo 
plasms are (a) obstruction, which may 
prove acute and require emergent relief, 
or chronic allowing an elective one-stage 
resection, (b) ulceration and bleeding, 
which only rarely is massive in amount, 
(e) perforation, which may allow free 
fecal contamination of the peritoneum 
or produce a localized abscess or occur 
into an adjacent viscus to form a fistula 
such as a rectovesical fistula, and (d) 
intussusception, in which the neoplasm 
forms a leading point of the intussuscipiens 
Likewise acute small bowel obstruction 
may result from encroachment on the 
ileocecal valve by a cecal carcinoma 
When the ileocecal valve continues con 
tinent behind a completely obstructing 
cancer of the colon, the clinical and x ray 
picture is one of a closed loop obstruction 
with the fecal stream trapped between the 
valve and the tumor On the other hand 
if the valve, heenmas. 'aszsMfxi&t., dwt swa.U. 
bowel becomes increasingly distended If 
the lesion is at the ileocecal region, the 
distention will be apparent only in the 
small bowel Intestinal decompression is 
of no aid whatsoever in tie closed loop 
type of obstruction 

Treatment 

" bile Rcybord performed the first 
successful bowel resection and anastomosis 
by suture m 1832, few substantial contn 
buttons wtre made until the last decade of 
the 19lh century when Murphy of Chicago 
described lus button technique of anasto- 
mosis and Paul of Liverpool recommended 


exteriorization of the tumor, with resection 
and anastomosis being accomplished ex- 
traperitoneally in stages It remained for 
MtcuUcz to popularize this method of 
exteriorization Rankin contributed his 
method of exteriorized obstruction reresec- 
tion and anastomosis, using a specially 
designed clamp Closed aseptic methods of 
anastomosis were developed by Stone, 
Parker, and Kerr These ‘ closed 1 tech- 
niques as well as staged multiple operations 
are used with decreasing frequency m this 
era of antibiotic bowel preparation and 
blood replacement having given way to 
primary open anastomosis (see under 
Technique of Anastomosis) 

Preoperative Preparation 

Whenever possible, the patient should 
b“ provided with optimal nutrition a 
normal circulating blood volume, and m 
particular a bowel that is nondistended 
and free of feces In the evaluation of the 
patients general condition in addition to 
routine urine and blood cell determina- 
tions, extensive laboratory work will be 
unnecessary However, an x ray of the 
chest, electrocardiogram, prothrombin 
time, and, in the patient with severe 
weight loss, a blood volume determination 
are usually indicated Intravenous pjelog 
rapliy, cystogram, and cystoscopy are 
indicated when extension to the gem 
tounnary tract is suspected Should car 
cinoid be suspected, a determination 
should, he. markt. it tfca. 'i b.yd.TO.xjjujdat 
acetic acid excretion in the unne If the 
serum alkaline phosphatase is elevated, 
liver metastasis may be suspected An 
elevated value is not sufficiently pathog- 
nomonic, however, to rule out surgrcal 
exploration 

Should anemia or a defect in circulating 
blood volume exist pnor to surgery, this 
is corrected by whole blood or packed red 
cell transfusion The patient is placed on 
a low residue diet, and m the absence of 
a significant obstruction castor oil ts given 
the afternoon pnor to surgery Unless 
rapid preparation with neomycin alone 
is indicated, the authors have preferred 
the use of Bacimycm (2500 units Bacttra- 



536 


ABDOMIN U- SURGERY 


cm and 25 mg neomjcm, tablets four by 
mouth, four tunes a day for two days) 
because of its lower cost and practical 
effectiveness as evidenced by bowel cul 
tures at the tune of surgery A thorough 
enema is given the evening before surgery 
and rectal suction employed for an hour 
or more the morning of surgery 

Whenever temporary or permanent 
colostomy may prove necessary the patient 
should be aware of this possibility prior 
to operation Reassurance that this is a 
small inconvenience m the experience of 
others does much to dispel fear The 
opportunity of meeting a patient who has 
become accustomed to his colostomy is by 
far the most effective reassurance a patient 
may have 

Only rarely is a significant degree of 
large bowel obstruction relieved by Miller 
Abbott or similar intestinal intubation and 
time should not be lost in experimenting 
with this tube Two exceptions to this 
rule should be mentioned, however The 
first is the occasional lesion at the ileocecal 
valve which creates obstruction of the 
terminal ileum and gives the x ray picture 
of small bowel obstruction The other is 
the advanced obstruction farther along the 
colon in which the ileocecal valve becomes 
incontinent and the distention involves the 
small bowel as well as the colon proximal 
to the cancer In both the* instances the 
long intestinal tube may be used to de- 
compress the obstruction and permit a 
one stage resection of the lesion with 
primary anastomosis 

In general however, the ileocecal valve 
continues continent ewtn behind a com 
piece!) obstructing cancer of the colon 
and the clinical anel x ray piclurc is then 
one of a closed loop obstruction with the 
fecal stream tripped between the valve 
end the tumor In llicse, it is obvious that 
gastric e>r 'mall Irowd suction will avail 
nolhitn, In these ee lost* my is to be 
prrfirird !e> crcostumy as the latter only 
deflates lather than elrfunetions the bowel 
Urn is particularly true when examination 
e f tl e plane film e f tl r alxl inirn reveals 
impmatrd ftrrs proximal to tic obstruc 


tion In general, the colostomy should 
be placed in the right upper quadrant in 
lesions of the left colon, provided there is 
no biliary pathology 
Should the obstructing lesion be located 
m the rectosigmoid and the proximal 
bowel be packed with inspissated feces a 
colostomy distal to the splenic flexure may 
be preferred, provided the sigmoid is 
sufficiently redundant and/or the patients 
abdominal wall reasonably thin With 
complete obstruction of the dosed loop 
type from a cancer at or proximal to the 
splenic flexure with a continent ileocecal 
valve so that small bowel is not distended 
there is no reason to stage the operation 
Rather the involved colon and terminal 
foot of ileum should be resected and lifted 
unopened from the abdomen and the ends 
of normal bowel anastomosed There « 
less hazard of infection and cancer mi 
plantation and further delay in cancer 
resection is avoided 

If the distention has overcome the ileo- 
cecal valve and hacked into the ileum 
then the operation should be staged unless 
a Miller Abbott tube promptly macltf 
and relieves the distention For the ob- 
structing carcinoma at the ctcuin "U 
small bowel distention that is not dccoin 
pressed by a tube, exteriorization of tl* 
large and small bowel afar the nicd«J 
of Lahcy may be resorted to The presence 
of the ileostomy delays the time of re* 
establishment of alimentary continuity an 
creates additional problems in fluid an 
electrolyte balance in the postoperative 
period Usually staged procedures in *j c 
definitive treatment of carcinoma of * * 
colon are indicated principally for olwtruc^ 
tion which because of its * ture * 
emergent nature, prevents bowel prrpara 
tion md safe anastomosis Staged P'*^ 
cedures also arc indicated m the caw 
a suspected < r frank jiciforation of 1 c 
carcinoma or for superimposed ” 

that might be disseminated by rad»ca 
resection Staging is not indicated in * 
definitive treatment cf carcinoma o' 
colon because of the jralirnt * ul»ewty * 
bold t r oiler constitutional di«ea»e I *•* 
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will not be physiologically improved by 
staging Technically, the second stage 
resection may be made more difficult by 
surgical adhesions from the first stage 
operation 

The Operation 

Certain basic principles govern the 
technical performance of colon resection 
with primary anastomosis in addition to 
the preoperative preparation Adequate 
exposure is essential It is obtained by a 
vertical paramedian incision, retracting 
the rectus muscle The length of the 
incision may be extended from symphysis 
to ensiform cartilage when difficulty is 
encountered m freeing the splenic flexure 
or m exposing the origin of the major 
mesenteric arteries However if the m 
cision is extended too far toward die 
ensiform, the small bowel can no longer be 
packed away as easily and may best be 
delivered outside the abdomen and con 
trolled by encompassing packs For lesions 
of the right and transverse colon a trans 
v ersc incision is used by some Tension on 
the anastomotic suture line is to be avoided 
by adequate mobilization of the bowel 
and reapproximation of the mesenteric 
edges This is particularly true in lesions 
of the left colon where mobilization of 
the splenic flexure may prove necessary 
Equally important is the preservation of 
an adequate blood supply to both ends of 
the bowel to be anastomosed As vascular 
anomalies are frequent, it is important 
to test the adequacy of the artenal supply 
under question by visualizing actual arte 
rial flow through the marginal vessel 
Should borderline vascularity or technical 
difficulty ui performing a satisfactory 
tension free anastomosis obtain, the level 
of resection should be reconsidered A 
proximal decompressive loop colostomy in 
order fully to divert the fecal stream may 
o casionally be used as a safeguard, but 
this is not a substitute for a convincingly 
adequate anastomosis with demonstrated 
arterial supply to each end and approvi 
■nation without tension Decompressive 


tube gastrostomy performed at the time of 
colon resection has proved a valuable ad 
junct to those cases in which prolonged 
postoperative ileus may be anticipated, as 
following resection for obstructing carci 
noma or where extensive mobilization has 
left unpentoneahzed surfaces 

The Technique o/ Anastomosis 
In addition to the principles of adequate 
exposure, preservation of arterial supply 
and a tension free anastomosis are equally 
important Prior to performing the anas 
tomosis it is essential that the operative 
field be quarantined This will reduce the 
incidence of wound infection and ileus 
secondary to peritonitis The exposed edges 
of the incision should be covered with 
large gauze pads, which are also used to 
wall off the surrounding peritoneum in 
the area of the anastomosis All instru 
ments used in the performance of the 
anastomosis are quarantined during its 
performance and removed once the 
anastomosis is closed At the completion 
of the anastomosis the quarantine packs 
are removed and all members of the 
surgical team change gown and gloves In 
the actual performance of the anastomosis, 
a two-layer technique is earned out using 
an outer layer of interrupted nonabsorb 
able No 3 0 silk and an inner mucosal 
layer of No 3 0 chromic catgut (see Fig 
19 3) Tlie mucosal layer is primarily 
hemostatic and aids in inverting the 
mucosa and thereby approximates serosa 
to serosa The anastomotic mucosal stitch 
is started at either the center or a posterior 
comer of the bowel after the posterior 
serosal sutches have been tied A single 
suture may be used for the entire circum 
fercnce of the anastomosis provided it is 
tied halfway around so as to prevent 
pursing or narrowing of the bowel lumen 
The anastomosis is completed by an an- 
terior layer of interrupted silk serosal 
stitches An open anastomosis is used m all 
cases Those in w Inch a closed anastomosis 
might be considered are just the ones 
where an expeditious open anastomosis 
by the method most familiar to the surgeon 
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is indicated Assuming the operative field 
is adequately quarantined by packs, perito 
nitis does not result from infection at the 
time of anastomosis but rather from 
continued leakage from an imperfect anas- 
tomosis Where decompression or prepara- 
tion of the bowel has proved at laparotom> 


forget to remove the ligature after the 
anastomosis is accomplished 

Type and Extent of Resection for Cure 
This depends upon the nature of the 
lesion and its location Since adenocar 
cinoma comprises the vast majority of 



Fir 19 5 As illustrated m 
a lesion at the sphnic 
prior to manipulation and m 
bdizamm of the minor 
liostrl lumen proximal *‘ n 
distal to the tumor u r |vw 
by ligature and the ' frK,u 
drainage it occluded to P r< J 
vrrit the diwciniiutii 0 •* 
tumor edit 


to lie dtsapjxnnlim, ami the lumen is 
obvious!) not empty then t,ross ‘pillage 
ittav Iw ivkxJmI by an ixcluwe ligature 
of laru* rvluil placed lcmj>oranIy iround 
the bcmcl a few inches proximal to the 
lute «f it section Flic atraumatic needle 
carry uu, this li-aturc should !x placid 
jiirt i«cl> tl romjt the incsrntery bctwrrn 
the v,vit and the nun,iriil arnrv so as not 
to luj «e tlie latter Lo ig rndt should le 
a kI oted k> the micron cannot possibly 


colon neoplasms, tiiesc Icsiont v*dl 
considered in detail Peculiarities tit rt' M ' c 
tion for carcmt id familial pohpou* 3 
lymphomas have been mentioned m <pn 
nrction with these lesion v 

Resection of Carcinoma < / the Cecurt 
and tic ending Cohn 
Tint i election sliould ideally encon J<a** 
the Ivmpliatic drainage lliat act«np i ’^ rt 
the tlrcKoIic and rit,ht colic xnseh. f* 1 * 
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resection should include the entire mesen- 
tery up to the mid colic vessels (Fig 19-4) 

In the face of obvious lymphatic metasta- 
sis and m the absence of distant irresecti- 
ble spread, one may wish to encompass 
the midcolic vessels and lymphatics as 
well Prior to mobilization of the tumor 
itself the lesion is isolated against mtra 
luminal implants by circumferential liga 
lures above and below the tumor and the 
venous outflow is occluded by ligation 
and division of the veins usually in ac- 
companiment with the arteries at their 
origin (Fig 19 5) Included in the en 
bloc resection are 10 to 12 cm of the ter 
minal ileum, the cecum, ascending colon, 
and Hepatic flexure with adjacent omen- 
tum and mesentery The right colon is 
mobilized by division of the lateral peri- 
toneal reflection along the right iliac gut 
ter This is avascular Dissection is carried 
into the retroperitoneal space with visu- 
alization and protection of the ureter, the 
right kidney, the duodenum, and the su- 
perior mesenteric arterial trunk The 
omentum is freed from the stomach, pre 
serving the gastroepiploic vessels An 
end to-end lleotransverse colostomy is 
performed unless a discrepancy in the di- 
ameter of the bowel lumen renders an 
end-to-side anastomosis more feasible In 
this case the distal end of the transverse 
colon is closed and the end of the ileum 
anastomosed to the side of the colon 
within a few inches of the closed end The 
bowel mesenteries are approximated with 
interrupted silk sutures This prevents 
herniation of small bowel through the 
mesentery and also protects against ten- 
sion on the suture line Repentoneahza 
tion of the lateral gutter may usually be 
satisfactorily accomplished, although this 
is held by many to be unnecessary 
Carcinoma of the Hepatic and 
Splenic Flexures 

Carcinoma in these locations as well as 
of die transverse colon has been managed 
with variable extents of resection and a 
rcsulung discouraging survival rate This 
may be in part due to the close provim* 
uy of the duodenum, stomach, and pan 


creas, as well as to the contiguous rich 
network of disseminated lymphatics The 
ideal resection should encompass the 
ascending and transverse colon, including 
the splenic flexure with adjacent omen- 
tum and entire mesentery (Fig 19 6) In 
a lesion of the splenic flexure (Fig 19 7) 
one should ideally resect all structures 
from the terminal ileum to a point distal 




Fig 19 6 Carcinoma ot the ascending 
colon and hepatic flexure As indicated by the 
shaded area, the resection should include the 
ascending and transverse colon including its 
mesentery and the omentum 

to the left colic vessels and perform an 
dco descending colostomy As an alterna- 
tive, should impaired risk or technical dif- 
ficulties dictate, the surgeon may Jimit the 
resection to a point immediately to the 
right of the midcolic vessels thereby pre 
serving the ascending colon for easier 
anastomosis 

Lesions of the Descending Colon and of 
the Afrd-srgrtiotd and Upper Sigmoid 
In these lesions the performance of a 
total left colectomy has been advocated 



by Rosi, Ault, and others Ligation of the 
inferior mesenteric artery at its origin of- 
fers the distinct advantage of removing 
additional secondary zones of immediate 
lymphatic spread although certain techni- 
cal difficulties are posed by this extended 
resection Mobilization of the high splenic 
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problem is the limited reach for anasto- 
mosis of the distal transverse colon after 
radical left colectomy The reach of the 
remaining trans\crse colon into the pelvis 
depends upon the length of the midcolic 
artery In some cases it is necessary to 
preserve a part of the splenic flexure and 



fig 19 7 Carcinoma of the »plemc flexure 
[dealt) the extent of revet turn should include 
all vlructunv from ihc terminal ilium lo a 
point distil ro lilt left c« he vessels including 
the omentum \s ail alternative, should an 
impaired risk or technical difficulties dictate 
die resection may he limited proximal!) to a 
pc mt to the right of the midcolic vessels thus 
press mug the winding colon for easier anas- 


fkxuie particular!) in the obese, adds 
technical difficult) II> freeing the reflec- 
tions of both the descending and trans- 
verse colon before attempting to fue the 
more inaccessible aj>cx of the splenic flex- 
ure the mobilisation tv facilitated Pie- 
ojxramo threading of the small bowel on 
a long intestinal tube will afford further 
technical advantages at d a less encum- 
bered njKrjlive field However a grtatrr 


fig 19 8 Carcinoma of the dc'cr'd* 1 ’? 
colon and upper sigmoid Ideally •'»* rc ” , 
non should include the entire left ^ 
us iiiescntrr) up to the nudiohc vessel*- ^ 
eser, in order lo preserve a suffirnnt f, '» 
of proximal colon to reach into the |>eM* ^ 
a tension free anastomosis, it tnay he nc< r 
sar> to preserve a pan of the splenic 
Operanvc i ndosrop) of the present d P r ‘ 
inul bowel will demonstrate undisrovcrm 
satellite pol)pv 

the descending colon to affoid adequate 
length of proximal bows I so that a ^ 
sion free secure anastomosis t 11J > ** 
fomird (fig 19-8) fit so do tig «« 
proxutul l>mphatic rrscxruon is not ft* 
ptormsexi uid an adequate blood 
U» the colon is provided b> tlw ,m 
artrry via the inar^maJ artel) lb* 
promise is not, thnrfoir, one t ( I)* 11 ! * J ' . 
excision but ratJter one of irdufcu ,;,u 
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excision of boss el By operative endoscopic 
evaluation of this preserved proximal 
bowel (Fig 19 2) radiographically un- 
suspected polyps will be demonstrated 
Realizing that proximal intramural and 
paracolic spread does not occur more than 
several centimeters proximal to the lesion 
the policy of preserving proximal colon 
where there is technical need to do so 
would seem justified 

Lesions of the Loiter Sigmoid and 
Rectosigmoid Colon 
One should be guided in these lesions 
by their relation to the lateral reflection 
of the pelvic peritoneum as this reflection 
fixes the straight course of the rectum 
downward and marks the junction of the 
sigmoid with the rectum Below this pen 
toneal level the lesion lies in close prox 
unity to the levator am muscles and the 
debated peritoneal restraint to lymphatic 
spread is lacking The significant factor is 
that for a cancer at or below this level, a 
sufficient margin distal to the tumor can- 
not be resected and yet leave a rectal 
stump for anastomosis For these lesions at 
or below the lateral peritoneal reflection 
anything less than the combined abdom 
mat perineal resection is not recoin 
mended (Fig 19 9) 

Agreement is lacking in lesions located 
just above the peritoneal inflection 
Should the distal resection be limited in 
an attempt to preserve a rectal stump for 
restoration of alimentary continuity, then 
the distal margin of both mural and lym 
phatic resection is thereby compromised 
Local mucosal and lymphatic recurrences 
after anterior resection for such low lying 
lesions have led a number of experienced 
surgeons to abandon the use of the an- 
terior resection for lesions at this level 
except for those that arc small, well differ- 
entiated, do not show invasion of the 
musculam, and are unassociated with satel- 
lite polyps Such a decision is made only 
after consultation at operation with a 
pathologist experienced in and available 
for frozen section In performing this very 
low anastomosis, technical advantage can 
be obtained by the use of the end to-side 


rectosigmoid anastomosis as suggested by 
Baker (Fig 19-10) The variation in 
method permits the anastomosis to be ac- 
complished deep in the small pelvis in a 
more convincingly secure manner In this 
method, the distal end of the sigmoid is 
closed and laid, unencumbered by clamps. 



Jug 19 9 Carcinoma of the rectosigmoid 
Resection of the lesion situated at or above 
the lateral peritoneal reflection should be by 
means of a combined abdominoperineal re 
section with the proximal margin of resec 
liort including the infenor mesenteric artery, 
which is ligated at its origin The colon may 
be resected to a point proximal to the splenic 
flexure or it may be preserved to a point just 
below the splenic flexure following operative 
endoscopy to exclude satellite polyps 

alongside the rectal stump, and then anas- 
tomosed to it The lumen is as large as the 
broad rectal ampulla, the posterior sur- 
face of tire anastomosis is protected by ap- 
proximating the rectal mesentery to the 
side of the sigmoid, and the pelvic perito- 
neum is used to reinforce the anterior 
side. 

In those resections performed in die 
presence of partial small bowel obstruc- 
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tion, particularly in the case of right 
colectomy, the use of a decompressive 
gastrostomy as emphasized by Farm and 
Smith permits adequate intestinal decom- 
pression without die associated respiratory 
complications and discomfort of the pro- 
longed use of a nasogastric tube Ileus is 
not uncommon after extensive mesenteric 


extent than the ideal resection, encom 
passing on!) that area of bowel involved 
by the lesion and a limited adjacent mar- 
gin In the lesion lying at or near the lat 
eral reflection of the pelvic peritoneum in 
which combined abdominoperineal resec- 
tion would be otherwise indicated, resec- 
tion with restoration of conunuity « 



i ij, 19 10 1 lie triiimque of < ud to-ude anastomosis for the very low rr< toMcmoid . 3n ^j 

t< im»Mt or wli« re dure ii a discrepancy in the si/e « f the ends to be joined The c* ov '“ r I 
of die >n,moid um ii cumbered by cl imp*, is laid arrows :he presacral jjwcc behind die *** * 
Mump \ postimr row of innrnjpnd sill sutuns n placed at aniuneirnU ne tima "*h‘‘ r 
1 * nmf i« «d by suturing the mesentery of tin. rectal Mump to the side of the sigmoid 1“ ^ 
tin r low is rmiforrid with jicnloiuum after completing a inurosat suture with running ‘ 
Rut hum ItaLrr J \\ la>w <nd to-side rictosupn idal anastomosis. \rihn el of a«'£ 
f>I 1 4J 1950 ) 


resection or after resection of the ols- 
sinjctint; lesion 

Pdlhatu r RtttcUttn 

Palliative imtiun is indicated for the 
lesion tliat has metastasized distantly vet 
evlnbits iitwiructii n or mendicant bind- 
ing It is tiwlualrd m tlovr IrMons winch 
at Iaj>an urnv prove to luve iia-tisUsi/rd 
to the liver ir Jveruc itic Sui-h pal- 

liative irtectKfi is uuuiy tiwue !~: i id m 


preferred of course, in the presence 
distant metastasis In the nonrewettba* * 
won, particularly in die ascending^ ^ 
transverse colon, a short-circuiting . 
side llcocolosininy may prove juslifcd “ 
such ins tame one should not neglect 1 
worthwhile prognostic information » ^ 
tamo] from hiopss 

W fide tlrf* second loot ' pun «•«**’* ^ 
received tie rnihusiasm if some. i« vU T, 
lonlrsbutK it would aj ,*-ar to h e in 1 
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emphasis it lends to extending the original 
resection, particularly so as to encompass 
all resectible avenues of lymphatic spread 

Colostomy 

Colostomy is indicated (a) in carci 
noma of the colon for decompression of 
the bowel proximal to the obstruction or 
perforation, and (b) for deviation of the 


vision and defunc turning of the colostomy 
should await the adequate sealing of the 
wound in order to prevent peritoneal con 
tamination or retraction of the limbs of 
the colostomy Closure of the colostomy 
may be carried out at the time of the sec- 
ondary operation along with resection and 
anastomosis of the involved bowel or the 
closure may be deferred for a period of 



Fig 19 11 Technique of transverse colostomy A linea alba incision is used and incision is 
made in the mesentery between the bowel and the marginal artery (a) \ shm bridge is 
placed through this mesenteric opening ( b ) The bowel u opened on its antimcsenteric sur 
face or divided completely as desired 


fecal stream proximal to a less than ideal 
anastomosis 

A double limb of bowel is isolated and 
delivered outside the abdomen without 
tension and with preservation of the mar 
guial artery (Fig 19 11 ) Through an 
opening in the mesentery carefully made 
between the colon and the marginal ar- 
terial arcade, a flap of skin (and occa 
sionally fascia) is insinuated in order to 
hold the colostomy in place. The anterior 
wall of the colostomy may lie opened 
shortly after Us performance. Complete di 


time should the distal anastomosis prove 
less than ideal Closure of the proximal 
colostomy at the time when a satisfactory 
anastomosis has been achieved helps pre- 
vent the occurrence of stenosis at the 
anastomotic suture line, since the re estab- 
lished fecal stream tends to dilate and 
maintain the diameter of the anastomosis 
In closing the temporary double barreled 
colostomy, the bowel is carefully prepared, 
the margins of the bowel are freed from 
the abdominal wall, the scarred tissue is 
resected, and the normal ends are joined 
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by a two layer anastomosis, the mesentery 
is closed and the loop of colon then 
dropped back into the abdomen If the 
abdominal wall has been free of gross in- 
fection and the scarred edges have been 
resected, then a primary closure of the 
abdominal wall is made, preferably with 
buried No 32 steel sutures, otherwise, a 
delayed closure of the skin may be re- 
sorted to 


the abdominal wall In some instances the 
preoperativ ely placed Miller Abbott tube, 
if beyond Treitz ligament, may be used 
for this purpose 

Wound dehiscence and infection nw) 
occur despite the utmost diligence and 
scrupulous technique Rcsuture of the 
wound, utilizing through and through al 
layer suture is mandatory 


Postoperative Complications 
Complications provide the main prob- 
lem of postoperative care and arc dealt 
with elsewhere in this volume Anasto 
motic leak at the suture line is a severe 
and often fatal complication that requires 
immediate recognition and a proximal dc- 
functioning colostomy and rigorous anti- 
biotic and parenteral fluid therapy for the 
ensuing peritonitis It should be consid- 
ered a technical imperfection on the part 
of the surgeon Anastomotic obstruction 
usually responds to proximal decompres- 
sion by Millcr-Abbott tube or temporary 
proximal colostomy in the refractory case 
This also must be classified as a technical 
imperfection PostojKrative small bowel 
obstruction will more often represent a 
true ileus but may result from occlusive 
herniation of the small bowel into an area 
of inadequate rcpcntoncah/ation The 
differential diagnosis will not be as diffi 
cult if the abdomen has been diligently 
examined each day High-pitched peristal- 
tic tones would point to occlusive obstruc- 
tion whereas the continued absence of 
tones after operation favor ileus As a rule 
postoperative dtais is heralded by a pro- 
gressively decreasing urinary output owing' 
m increasing loss of fluid into the intes- 
tinal 1mm n When decompression by 
suction lube proses ttfractory thin opera- 
tive exploration is mandatory FX-com 
pirtuou of the jejunum by p swing a holey 
r uhctrr mto sit lumen and then ihtesd 
mg the dilated Uiwrl tsser die inflated 
balloon with ct mum suction ur» die 
catheter tan be helpful Hie iul>e mav tic 
rruierved or pit frrahly left at a drtoiu 
prt-Mitr jrjumntomv broujit out lhimw.li 
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EDITORS NOTE ON VOLVULUS 
OF THE COLON 

Volvulus of the upper gastrointestinal 
tract is covered in another section of Ab- 
dominal Surgery Volvulus of the colon is 
a separate entity which, owing to Bruus- 
gaatd, is of interest It occurs fifteen times 
as frequently in the sigmoid as m the 
cecum It is rare in the transverse colon 
Clockwise rotation occurs three tunes as 
frequently as counterclockwise Volvulus 
is more frequent in men than in women 

Dilation of the bowel and elongation of 
the mesentery, and inadequate peritoneal 
fusion, sometimes postoperative, 3re eti 
ologtcally important 


Physiologic rotation of the sigmoid of 
less than 180° is common When rotation 
of greater degree occurs, detorsion may be 
prevented by distention of the two limbs, 
which occurs rapidly Egress of fluid and 
air is prevented by the twist, but ingress is 
not As distention increases 3 the mesentery 
becomes edematous, circulation is im 
paired, and infarction may result Ob- 
struction to the proximal gastrointestinal 
tract follows If the ileocecal valv e is com- 
petent, obstruction is limited to the colon 
at first but eventually involves the small 
intestine Perforation of the cecum may 
occur Necrosis at the twist may cause 
perforation at the sigmoid 

The signs and symptoms are those of 
intestinal obstruction crampy pain, me- 
teorism, obstipation, and hyperactive pen 
stalsis that becomes diminished with the 
onset of pentomtis or infection Inspection 
of the abdomen may suggest the diagno- 
sis and x ray can be diagnostic (Figs 
19-12, 19 13) 

Other causes of large bowel obstruction, 
notably cancer, diverticulitis, and fecal 
impaction must be differentiated 

Decompression of the distended sigmoid 
loop, ideally by rectal tube inserted with 
the aid of a sigmoidoscope, will provide 
relief Perforation is a hazard m advanced 
volvulus unless extreme care and good 
visualization are secured The tube should 
be left m place for three or more days, 
secured by a suture through the perianal 
skin Morbidity and mortality in patients 
decompressed with a rectal tube are slight. 

When decompression through a sig- 
moidoscope is not possible the sigmoid 
can be decompressed by a tube introduced 
through the rectum, and guided into the 
lumen by the surgeon’s hand within the 
abdomen If enterostomy is necessary, the 
mortality rate approaches 15 per cent 
Should perforation occur die mortality 
rate is high 

Should volvulus recur it should be de- 
compressed again through a rectal tube 
and elective resection of the redundant 
sigmoid undertaken, preceded by ade- 
quate preparation This is simple and 
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successful during a symptom free interval 
Others have reported successful prophy 
lactic resection during acute episodes I 
have had no experience with this 
Volvulus of die cecum or the transverse 
colon cannot be decompressed from below 
and demands prompt laparotomy When 
resection of gangrenous bowel is neces- 


sary. the obstructive type of Rankin may 
be preferred to primary anastomosis 

Reference 

Bru^scaard, Christiav Volvulus of the 
sigmoid colon and us treatment Surgery 
22 466, 1947 
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ULCERATIVE COLITIS 

Henry W Cave and James E Thompson 


From our present knowledge of ulcerative 
colitis, it is considered to be a nonspecific 
disease that manifests itself at the onset 
by diarrhea Progicssive ulcerative colitis 
is characterized by spontaneous remissions 
and exacerbations, and there is no way of 
predicting the duration or seventy of re 
lapses 

The clinical picture usually presented 
is that of a patient who has had weeks or 
months of diarrhea, and who inay, or may 
not give a history of definite onset with a 
specific bowel infection The patient inay 
also be in a stale of jx>or nutrition, de 
pending upon the phase or duration of 
the disease but in all cases there must 
be demonstrable ulceration or suppurative 
changes in the bowel wall in order for the 
diagnosis of ulcerative colitis to be mad< 

IXCIUENCL 

UJccralivc colitis seems to show a pie- 
dilrction fur individuals from 20 to 10 
years of a^e and is uncommon under the 
a^c of 10 or over 60 In our senes, the 
onset occurred within the a^cs of 20 to 10 
ut 52 Jht rent of tin ra*cs and only in 6 
[>cr cent was the onset lx low the age of 
10 or over 60 The disease occur* a\ fie 
quendy in male* as in ftiiu'n These oh* 
sc-rv aliens are home out in figure* Liven 
us T abU* 2<M, winds covet our cvj>enei>cc 
with 102 I salients admiltrsl to the llnoy. 
ve’l lhejuul from 10 H to 1037 

P * i is general agreement in tie hi 


Table 20-1 \ce or Osset or Licwati'I 
Colitis in Patients \dwtteo to n« 
Roost velt Hospital, 1934 1 9 j 7 


\gf in years 

Patients 


Sen 

\ umber 

Per eent 

Male 

Fetish 

Under 10 

12 

3 

5 

' 

10 19 

104 

28 

55 


20-29 

117 

32 

59 


30-39 

73 

20 

33 

4J 

40-49 

34 

9 


" 

50 59 

17 

5 



60 and over 

1! 

3 



loul 

368 * 

100 



t r j jol*’ 


nature tiiat ulcerative colitis is more 
less world wide, and does not ' 

favor any particular nationality or et 1 
gTCttiy. SvayAmI y, e'.'.w.i'.e u not a s**?* 
cant factor, unless one would attac i w 
jsortancc to die fact tlut the 
commoner m the northern than m 
southern part of the United butc*. 

Aldiough there liasc l*x-n ;ej sorts ol^_ 
disease aJftctmg more than one m“* 
in llte same family, there t* ,n * 11 ** 
evidence to assume that heredity o4 1 
t i,n»n play an imjxirtant part u» * u “ 
currcncc 


i rioi OGV 


Hie naluie « f tl e ducaw »o K «. T * * 
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clinical and pathologic similarity to bacil- 
lary dysentery, extensive investigation has 
been directed toward try mg to establish 
a relationship between the two diseases 
Opinion is still not unanimous on this 
point, and it would seein that there is as 
yet no conclusive evidence that the dysen 
tery bacillus is an etiologic factor Sum 
larly, streptococci and various colonic 
organisms and viruses have been sug- 
gested as possible causes, without any 
proof that any one of them is the primary 
etiologic agent It remains for develop 
ments m the future to determine definitely 
whether bacteria or viruses are the incit- 
ing cause, or whether they merely enter 
the picture as secondary invaders once the 
mucosal barrier has been broken The 
parasite most commonly suspected of play 
ing an important part in the disease is the 
entamoeba histolytica However, its role is 
extremely doubtful and will be discussed 
further in the section on differential di- 
agnosis 

Attempts have been made to establish 
an allergic origin of the disease There is 
evidence to indicate that in certain cases, 
allergens do influence its course and par 
ticularly aggravate the symptoms On the 
other hand, it is extremely doubtful that 
allergic factors are primarily responsible 
for the pathologic lesions characteristically 
associated with chronic ulcerative coliUs 
The allergens most commonly suspected 
include coffee, milk, chocolate, wheat, 
potatoes, oranges tomatoes, and stravvber 
nes In commenting m general on gastro- 
intestinal allergies, Cooke says * Much 
has been written on the subject, but a 
critical examination discloses the fact that 
while allergy might properly be suspected 
as the cause of symptoms, in rather few 
instances is the proof substantial ’ 

Nutritional deficiency is a common and 
distressing feature in the advanced stages 
of the disease, owing to absorptive diffi- 
culties and loss of fluid and electrolytes by 
diarrhea It is rare to encounter a patient 
in whom the deficiency has antedated 
the onset of diarrhea Although vitamin B 
deficiency can produce lesions of an ulcera 
Uve and hemorrhagic nature in the in- 


testinal tract, these arc not likely to be 
confused with the lesions of ulcerative 
colitis 

The role of enzymes in producing the 
disease has also been investigated It has 
been noted that in some patients the stools 
may contain a high concentration of lyso 
zyme This is thought to be associated 
with the presence of granulation tissue 
and leucocytes in the colon However, al 
though lysozyme can remove the protec 
tive colonic mucus, it is doubtful that it 
plays a primary part in the production of 
the disease, on the other hand, it may 
promote further ulceration by removing a 
piotective barrier It has been suggested 
that there may be some deficiency in the 
intestinal wall that can render patients 
especially susceptible to infection and ul 
ceration This may be related in some, way 
to the absence of an intrinsic factor, such 
as a particular enzyme 

It has been demonstrated expenmen 
tally that blockage of the lymphatics by a 
sclerosing solution can produce edema 
and inflammatory changes in the colon 
The resulting cellular necrosis and ulcera- 
tion may thus open up a pathway for sec 
ondary invaders that eventually produce 
the picture of ulcerative colitis It also 
does not seem unreasonable to assume 
that by blocking the lymphatics a virus 
or bacterial infection might m the same 
manner play a primary part in the dis 
case Further, it has been shown experi- 
mentally that stimuli such as fright, pain 
anxiety, and excitement may produce 
vasomotor changes in the colon via the 
autonomic nervous system It is also 
thought possible that the ulcerations that 
tend to underlie the taenia result from 
the prolonged contraction of the overlying 
longitudinal muscle band An increase in 
the number of ganglionic cells has at tunes 
been noted in patients suffering from the 
disease It is not known whether this in 
crease in the cells is a prunary feature, or 
whether they have developed as the result 
of prolonged hyperfunction The vascular 
changes resulting from prolonged abnor- 
mal stimulation of the autonomic system 
undoubtedly play a secondary part in the 
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disease, though it is doubtful that they are PATHOLOGY 

of any primary importance 

Much attention has been directed to In the typical case, ulcerative colitis is 
the part played by psychological factors in thought to begin in the rectum, and grad 
the development of ulcerative colitis, and ually to extend proxmially until it involves 
there is no question that a high propor- the remainder of the colon This docs not 
tion of patients exhibit abnormal charac* hold true m every patient, however, indi 
ter traits These traits include excessive viduals are encountered occasional)), w 
need for love, affection, and sympathy, ex- whom the rectum docs not appear to be 
cessive neatness and punctuality, repressed affected In a small percentage, the dis- 
hes till ty, dependency on others, and inde- case may remain confined to the left co'ofl 
cision Some of these patients aic not well or to the nght colon, or may be located in 
adjusted sexually and often have a fixa- scattered areas throughout the large 
lion on some member of the family, usu bowel It is thus evident that the diva* 
ally the mother Conflicts may arise as the does not always follow a consistent pat- 
result of a childbirth that may endanger tem of involvement 
this dependency Relapses often recur in The upward spread of infection front 
such patients as a result of these cnio- the rectum has been estimated by wmc 
tional disturbances According to Bockus, observers to occur in as hi,h as 9a p« 

hat portion of these traits arc the re- cent of cases, being confined in its iiuldi r 
suit of die disease and what portion arc of forms, to the area below the mid sigmoid 
etiological importance, it is difficult to dc- colon As the disease progresses, the sil 
tennine Perhaps the emotional inuiia- mold and descending colon giaduallv he- 
tunty at times represents a regression as a come affected, and m the very advanced 
result of a severe humiliating disease with stages, the transverse and evtn the mure 
all its associated niitniion.il deficiencies colon may thus become diseased, 
and general toxemia Certainly a marked Figure 20-1 {Lfft) A limited number « 
stabilization in personality occurs during patients with disease in the cecum will 
remission in a large number of patients” show involvement of the terminal dcutn. 

In other woids any disease til it cm be as The term * right sided ulcerative rolito 
toxic and debilitating as ulcerative colitis i* used in the occasional else where only 
is likely to cause manifestations of a ps>- the proximal colon is diseased and jl* 
cliotic n itnre and for tins reason, these term ‘ segmental ’ or ‘ regional colitis ** 
traits are more likely the result of the dis- used to describe the disease when t 00 " 
ease rather than the cause fined to segment'd arras of the 

Avitaminosis hn been considered is an- bowel The consensus is that these named 
other jxmible cause Hossesrr. it is mote types are all variations of the same d*>- 
n asonable to explain its part in die dis- case 

case on the basis of faulty absorption and Early in the course of the disease, d e 
inilniiiv to stoic vilaiiiius because «>f die mucous membrane, on j,ross apjHaranir 
evti u'i'r bowel liberation The general u byprmmc and rxbibiti minute p 1 -** 
vji umn deficit ncy nliv irmsly ulds lo tin tat« brmoiiliagrs In ibis phase d rtf 
Kiivity of inalnutntion in tlie advanced neesl not l»e my frank u It era l ion and to 
slaves of the disease du- naked rse, dir murou may 

Crucial mctaimlic disiudkames arc not onlv an an^ry red ap,K-arance that w! - 
thou Jit to play am teal part in the orw-t bleed freely with the slightest uwi ** 
if symptoms. However die cluneal pic Tie hsperemu n a.vocufrd with rdnir 
lure ptoenttvj liy l| e s«rv ill juticnt atout charge* m a part i f ll«* I* *»el “■* 
im^ht « n nijiofKul olnerv it ion. surest 1 1 ut the entire wall wl wh re* »h» I’ 1 ** 

(iravet 0 >ri«r an a«v* laird e!eva jk rtx mate tlnclmuu \s die mtLu'a 
t* n i f die ua-ahobi rale l„r> process ilrsch pi, .u! muoiol area* • * 
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congestion and hemorrhage emerge, with 
overlying mucosal changes, these progress 
from shallow erosion to superficial ulcera- 
tion and finally to deep, ragged ulceration, 
with edges that are rarely undermined As 
it develops, the ulcerative process results 
in the confluence of irregularly shaped 
areas, which assume a geographic pattern 
In the cecum and rectum, the ulcers are 


forms a membrane To add to the com- 
plexity, areas may be found in which the 
mucous membrane assumes a red granu- 
lar appearance When ulceration occurs, 
it extends, with the passage of tune, down 
into the muscularis mucosa, and eventu- 
ally, the muscle fibers are replaced with 
inflammatory fibrous tissue This results in 
the development of areas of marked nar- 



Fig 20-1 (Left) Fresh specimen showing extent of involvement m an advanced case of 
ulcerative colitis (Terminal ileum and proximal half of ascending colon are the only areas 
not involved^ {Jhg.hi) Magnified segment cj descending edon The irregular)? shaped, u) 
ceratcd areas are roughly elliptical and tend to lie parallel to the long axis of bowel Earl) 
pscudopolypoid changes 


usually irregularly located, but m the 
ascending, transverse, descending, and 
sigmoid colon they are roughly elliptical 
in shape and tend to he in the long axis of 
die bowel (Fig 20 1 Rtghl), more or 
less parallel to one another In. addition, 
irrcgulaily circular ulcerations may be 
found lying m the course of the overling 
circular muscle bands 
In nonulcerated areas, the mucous 
membrane may be covered with an ad 
licrent inflammatory exudate that almost 


rowing and thickening and, at times, of 
actual strictures as well It is this phe- 
nomenon that causes the marked short- 
ening of the bowel wall, and in some 
instances almost eliminating the usual 
angulation at the splenic flexure ( Fig 20-2 
Left) In patients with long standing dis- 
ease, areas of hyperplastic inflammatory 
tissue can be seen scattered over the bare 
smooth ulcerated areas, tlus gives an ap- 
pearance of polyps, to which the term 
pseudopolyposis has been applied (Fig 
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20-3). It is thought by some pathologists 
that these constitute areas of isolated hy- 
perplastic mucosa, and by others that they 
arc purely inflammatory polyps. 

The serosa of the bowel characteristi- 
cally cv idenccs a dull appearance, owing 
to loss of its normal shiny lustre. There 
are areas of hyperemia and redness, die 
intensity of which depends upon the 
acuteness of the underlying inflammatory 
reaction In the acute fulminating form, 
the ulcerations may extend through the 
bowel wall with such rapidity as to result 
in free perforation. At other times, the 
descending or the sigmoid colon may be- 
come so adherent to the serosa of the lat- 
eral or anterior abdominal wall as to seal 
itself and thus prevent free perforation. 
The tendency to perforate may result in 
the formation of fistulas between the 
colon and other viscera. 

It is not infrequent to encounter a mod- 


erate amount of inflammatory hyperplasia 
of the regional mesenteric lymph nodes 
that drain the in\ oh ed areas of the colon 
This feature of the pathologic picture, 
however, is not as prominent in ulcerative 
colitis as it is in regional or terminal ileitis. 

Disease in the rectum, which en- 
croaches on the anorectal junction, may 
involve the anal crypts at the dentate line 
As a result, it is not uncommon to en- 
counter perianal abscesses and anal fistu- 
las in such instances. 

The microscopic picture vanes with 
the stage of the disease, but from the 
onset, edema of the submucosa and mu- 
cosa is a prominent feature, and is apt to 
show some associated necrosis and ero- 
sion of the mucosal surface. There is ««*• 
ally infiltration of the submucosa " ll 
monocytes, lymphocytes, and even cosum- 
pbilcs. The progress then is from thu 
stage to that of actual ulceration, where 
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Fig 20 3 Fixed specimen sho v ng advanced pseudopoly po d changes 


an infiltration with polymorphonuclear 
leucocytes becomes more extensive The 
ulcers are rarely undermined and the 
base of the ulcer may be in the submucosa 
or within the muscle layer or may be 
lying on a greatly thickened and edema 
tous serosa There is a tendency for all 
layers to become replaced with fibrous Us 
sue thus explaining the thickening and 
loss of pltab lity of the bowel wall m ad 
vanced cases 

SIGNS AND SYMPTOMS 

The disease is capable of following such 
a vaned course that it is helpful to clas 
sify as far as possible the forms one is 
most likely to encounter We feel that 
such a classification will aid in idenufying 
the expected clinical course for each form 
and m defining the treatment which is 
discussed later in the chapter Bockus sug 
gests a simple classification which is sum 
manzed below 

I Acute Forms The disease may be 
acute from its onset or may de 
velop after months or years of re 
mission 


a Insidious or mild type May last 
a short time May become 
acutely fulminating or chronic 
May recur after short or pro 
longed intervals 

b Fulminating type Onset is rela 
tively abn pt and may reach its 
peak in two or three weeks May 
continue for months and termi 
nate fatally May pass into a 
chronic phase or into a remis 
sion 

c Continuous type Onset is m 
sidious or fulminating and of 
mild or moderate seventy Dis 
ease continues unabated and no 
remissions occur Later becomes 
chronic and continuous 
II Chronic Forms Patients in this 
group are never free from symp 
toms and show a persistence of 
chronic bowel lesions without ap 
preciable symptoms except during 
exacerbations 

a Continuous type A patient with 
this type tends to develop a con 
traded fibrotic bowel may d e 
as result of acute exacerbation 
but is likely to live for years as a 
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semi invalid and die of another 
disease 

b Relapsing type Most chronic 
forms fall under this heading 
Lesions and symptoms may dis 
appear periodically but residual 
damage is usually present Re 
mission may last months or 
years and recurrences may be 
seasonal or totally irregular 

The onset of the disease is usually 
abrupt and is marked by severe diarrhea 
the watery stools increasing in frequency 
with the passage of time Many patients 
notice and describe blood; mucus in the 
bowel movement Others may develop the 
disease insidiously and describe merely a 
gradual awareness of a change in bowel 
habits, that is, from norma! to frequent 
and mushy stools to frank diarrhea In 
some patients the only symptom may be 
bloody mucus on the surface of the stool 
and on occasion this may be associated 
with constipation of brief duration 
Tin ultimate appearance of blood in 
the stool im\cd with pus or mucus is to 
lx* expected unless the pathologic changes 
are confintd to the right colon In the 
acute fulminating form of the disease, the 
stool may contain little or no fe*cal matter 
and may occur from twenty to thirty 
times a day or may develop into an 
almost continuous w itcry discharge It 
is in this acute form that massive hemor* 
rhages from die Isowel are most likely 
to occur 

Colicky alxl< iiunal pam ts an almost 
commit complaint and usiullv subsides 
or disappears aftrr a copious evacuation 
The pam l* snmt often drvnlx-d as Ik mg 
located in il e left lower quadrant e r m 
the hyps ^astimtn but it may Ik* anywhere 
in lie jU!c men Tie |iam i« o< rationed 
by dis « utu n and [srusialut « f d r involved 
irritable poitw n of the tt'in imi div 
apjx-an as tl it srgit « ut It nt j tied lltto nji 
rvacuation Hare mas i«* as««>ciatrd invi I 
untaiT u itcV •juvii (cuisnini I iy tj r 
'-U-mat |> <4 tfw seri«a over, 

lyi d«* area ■ .4 ukriatu U In patw-nu 

wl b 1 itr f** 1 tui tain g I'nravr* tlx* | I jv- 


ical signs of pain on deep pressure, tie 
localised muscle spasm, and the rebound 
tenderness may simulate actual or tri 
pending perforation 

Anorexia, nausea, and, at tunes vomit 
mg may occur in direct proportion to the 
severity of the peritoneal reaction When 
the diarrhea is particularly bothersonc 
patients so affected are sometuncs afraid 
to cat because they directly relatL the 
ingestion of food to an increase in the 
violence and frequency of their stools- 
Rectal tenesmus is a frequent symptom 
and is usually present in direct proportion 
to the severity of rectal involvement and 
to the fiequcncy of stools In the niilwr 
or more chronic forms of the disease 
there is little or no increase in pulse rae 
or in elevation of temperature In the 
more acute forms, the pulse rate and 
temperature reaction keep in trinpo " 1{ 
the degree of sepsis present \ncnua is to 
be expected in patients showing nutn 
tional deficiency, being i result of pr^ 
longed weakening from the disease <r 1,1 
the more acute forms, a result of dm** 
loss of blood laws of weight is an alnio* 
constant complaint unless tliL patient ha* 

Ji id only an e xtrcmcly mild form o* 1 c 
disease FxlreniL cachexia is « ne o* * c 
outstanding features of patients with l c 
disease m the acute. phase, who have b« n 
unrcsjxrnsivc to nuxlical therapy In 
die weight of some of these jratu nU dn > M 
down to 70 jxuinds or less. Tl »s w 1 * 
tyjn. of patient who is likely to maintain * 
septic temperature, who rats pooih » * 
all and p esses an almost rewtm 1 "”^ 
waters »tnc 1 heavily saturated with b** 
ami pus 

PROCTOSCOPIC H.NDINr^S 

Ii) most eases important »iU>* '•f 
dueise are evident in die 
pioerostojfic rxanunatu n It t* ’• 
liowcver, that the reel mu rna) 
to l*r normal anil dial die Jev«r< * 
mun'rml rnaj ns t wtrwrna par-* ^ 
teoirw « / da* disease or drumimi* 11 ’ 1 * 
cliaractrr .4 the lews. » found rsK^^‘ r 
in d«* U»rL 
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The earliest mucosal changes seen in the 
rectum are so unspectacular that one 
could not ordinarily be expected to make 
a diagnosis on the basis of the gross 
appearance These changes vary from a 
mottled discoloration, with very fine sub 
mucosal petechial hemorrhages and ques 
tionable edema, to a slightly inflamed 
mucous membrane that is finely granular 
and bleeds easily when touched with a 
cotton swab This state progresses to one 
showing small shallow ulcerations which, 
if present, are most likely to be located on 
the lower valve of Houston m the rectum 
The mucosa then becomes finely granular 
and pitted, and may bleed copiously at the 
points touched by the end of the procto 
scope or by the cotton swab Under these 
circumstances, the hemorrhage from the 
mucosal surface may be so extensive as to 
make accurate inspection of the lining 
extremely difficult or impossible As the 
local process develops, ulcerations become 
larger, varying in size and depth, and in 
the intervening areas, a thick mucopuru 
lent exudate, adherent to underlying 
mucosa is sometimes present 

Upon examination of a patient exhibit- 
ing transition into the more chronic phase 
of the disease, it becomes plain that nature 
has been making an attempt to heal and 
repair the damage At this point in the 
course of the disease, islands of hyper 
plastic mucosa are seen, which assume 
the appearance of small polyps These 
lesions are called pseudopolyps and are 
thought to arise from the epithelium at 
the edge of the ulceration, or from the 
persistent islands of intact mucous mem- 
brane These polyps are also most likely 
to be found in the vicinity of the valves 
of Houston 

In the more advanced stages of chron- 
tcity, the lumen of the rectum becomes 
narrowed and fixed and, in some places 
maj even show evidences of stricture 
formation The wall loses its pliable nature 
and becomes almost cartilaginous There 
may be little or no edema in the quiescent 
phase, and the mucosa ma> not bleed on 
minimal trauma There is however, a 
tendency for the polypoid changes to 


persist Fistulous tracts to the perianal 
region may develop, and in the female 
patient these tracts sometimes penetrate 
the vaginal septum to produce a recto 
vaginal fistula 

RADIOLOGIC FINDINGS 

One of the earliest signs of the disease 
detectable on barium x ray examination is 
an alteration of the mucous membrane 
pattern, caused by the edema This is most 
evident on the post evacuation film and 
is by no means pathognomontc As the 
pathologic process advances further, areas 
of opacity owing to ulceration or areas of 
irregularly rounded translucence owing to 
the polypoid changes may be detected The 
bowel tends to assume a tubular or ribbon 
like appearance, with loss of the normal 
haustral markings, which is m turn due to 
the edema and infiltration of its muscular 
layers This change may be more apparent 
on the films of the filled colon than on 
those taken after evacuation (Fig 20-4) 

In the chronic phase of the disease, the 
bowel tends to become foreshortened, and 
the two flexures may drop from their 
usually high placement (see Fig 20 2 Left, 
Right) In some patients areas of persistent 
narrowing develop, which may progress to 
actual stricture formation 

The typical and most frequently en- 
countered picture demonstrates the disease 
as beginning in the rectum and extending 
lo the distal jjwd transverse colon Under 
these circumstances, the proximal colon 
and terminal ileum may present a more 
or less normal appearance, with normal 
haustral markings and with normal mu- 
cous membrane pattern, the distal third 
or distal half of the transverse colon, the 
descending, and the sigmoid colon show 
no haustrations and appear tubehke The 
outline of the bowel may be perfectly 
smooth, but at times shows a feathery or 
jagged contour (see Fig 20-2 Left) Areas 
less thick with barium may reveal a mot- 
tled pattern of irregularly rounded opaci 
tics and translucencics caused by ulcers 
and pseudopolyps (see Figs 20-2 Left, 
20-4 Left, Right) 
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In atypical cases the distal colon is free 
of disease, although the cecum and ascend- 
ing colon arc in\ol\ed, however, this is 
a rare occurrence Occasionally, the entire 
colon is affected by the disease Other 
features that may be encountered on x ray 
examination arc rigidity and loss of dis- 
tcnsibility of the bowel wall, hypcrmotility, 
and occasional limitation of the disease 
to locahrcd segments Retrogressive changes 


and proctoscopy after ruling out other 
conditions that must be considered in the 
differential diagnosis In the milder forms 
of ulcerative colitis, it may take weeks, 
months, or years to arrive at a definite 
diagnosis, as the disease may go into 
remission before the bowel changes are 
definitely demonstrated on the films It u 
therefore worthless to attempt evaluation 
of any form of treatment, cither medical 



lifj 20-4 (Le/i) Filled colon Film shows ribbon like appearance and loss of ^ 

imp, particularly notable in descending colon. Tranducrncirs are due lo pvu NV 
rramvrrse colon l Right) \ddmonal film showing tranducrncirs m upper siynwd <* 
to pseuds jsolypt and ulrrratiom 


or progressive involvement of new areas 
within the colon may also be noicd on 
ir|>eaicd examination 

It sJioukl l*e noted that the disease 
usually involves a 1,1 rater length of the 
colon than is indicated by the roent- 
i^iv^untv 

DIAGNOSIS 

D>e iIu^kmii of ukriaiise culilu it 
tu iVt-d by tin* liuint) In the iiaire 
advamed sia^e» of t!a- disrate, the proof 
ti out !i4inl by lunuiti x ray rumiiuls n 


or surgical, in the early mild form ^ 
disease Thu u imjsoriam inasmuch 
diagnosis cannot he detinue, and the rcri t 
sKin may 1* siKuitaiirous and not 
result of treatment Provided ih«* 
is sufficiently advanced, proctoscope 
animal ion will usually »m,ol die ui . 
under tomidcratit>n, even if the ^ 

ksious axe not characteristic A* an a 
diagnosis, areas ulceration dwU" ^ 
cultures], ami |«>rt«»n» *( the Ihi *^,yi 
rurmhranr dis-ild be removed fur 
rxat i liaison from the edge* of 1 * 
nr ;«dy i«.*d Jrucntt On distal ru»- 
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the anus and lower rectum may seem 
perfectly normal, but in some patients a 
fibrotic change m the wall of the bowel is 
easily delected, and the consistency of the 
mucous membrane may suggest a thick- 
ened or granular change that is not as 
obvious on direct inspection 
Abdominal examination of patients in 
the chronic stage of the disease is fre- 
quently unrewarding, as the abdomen may 
be completely devoid of any areas of 
tenderness or of changes from the normal 
In others, the descending and sigmoid 
colon can be outlined by palpation, as 
though it were formed into a rigid tube 
In some patients, localized areas of tender- 
ness are found, which are due to the acute 
inflammatory reaction in the bowel wall 
The barium x ray examination is the 
important factor in establishing the final 
diagnosis, by revealing the changes in the 
colon previously described Here, it is most 
important to issue a word of caution 
concerning banum x ray examinations 
during the acute fulminating phase of the 
disease or during an acute flare-up of the 
chronic continuous type The warning 
concerns the danger of bowel perforation 
by the introduction of the banum, and in 
parUcular, the introduction of air to obtain 
the contrast films In some patients, the 
marked irritability and spasm make it 
difficult or impossible to outline the colon 
in its entirety , but often, sufficient banum 
is retained in the bowel to demonstrate 
significant changes in the mucous mem- 
brane pattern 

bacillary Dvsenterv This disease 
has a charactenstic onset of severe diar- 
rhea and high temperature, similarly seen, 
on occasion, in ulcerative colitis. Early in 
bacillary dysentery, the dysentery bacillus 
may grow in cultures made from fecal 
material removed at proctoscopy, or from 
scrapings obtained from the rectal ulcers 
After the first few days it is difficult to 
isolate and identify the organism, and in 
chronic cases, it is rarely possible to do so 
T icre is a strong resemblance in the 
clinical course of the two diseases, and the 
proctoscopic findings as well as those of the 
x ,a y st,, dies may be identical It »s pos- 


sible that in some cases the ulcerative 
colitis may represent the terminal phase 
of bacillary dysentery 

amebic dysentery The signs and 
symptoms of amebic dysentery may easily 
be confused with those of ulcerativ e colitis, 
but the differentiation can be established 
by proctoscopic examination and isolation 
of the ameba In patients with acute 
amebic dysentery, the ulcers are nearly 
always present in the rectum and vary 
from 0 5 to 15 cm in length They tend 
to be oval in shape and are likely to be 
covered with bloody pus, the removal of 
which gives the ulcer a punched out 
appearance Except under rare circum- 
stances, amebic ulcers are discretely sepa 
rated from one another by perfectly 
normal appearing mucosa In contrast, the 
ulcerations in ulcerative colitis are larger, 
are irregular in contour, have ragged 
edges, and tend to be confluent, with the 
intervening mucosa presenting an edem 
atous and inflammatory appearance On 
the other hand, in chrome cases of amebic 
dysentery or in patients inadequately 
treated the rectum may not even present 
any pathologic changes 

When ulcers are present the diagnosis 
of amebic dysentery may be made by 
placing the pus in a drop of saline and 
demonstrating microscopically the pres- 
ence of motile amebae Otherwise, the 
ameba is searched for in a salme emulsion 
of a fresh warm stool specimen In patients 
with chronic dysentery, the fresh ameba is 
often impossible to detect in the stool, 
and an attempt should be made to dem- 
onstrate the cysts This may be accom 
phshed by microscopic examination of an 
emulsion of stool, to winch Lugol s soluUon 
has been added 

On rare occasions, ulcerative colitis 
has been known to follow an attack of 
amebic dysentery It is also possible for a 
secondary infection to be superimposed 
upon an amebic infection, and thus pro- 
duce rectal lesions indistinguishable from 
ulcerative colitis These two features make 
it imperative to search for the ameba in 
each instance Granulomatous lesions 
occasionally occur in association with 
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amebiasis, but such lesions are extremely 
rare m ulccrativ e colitis 

REGIONAL ENTERITIS (TERMINAL ILEITIS, 

enterocolitis) When first described 
about 2o years ago, the term “regional 
enteritis” referred to a localized mflarn- 
mation of the terminal ileum that tends to 
undergo stenosis Since that time, it has 
been observ ed that m some patients enteri- 
tis can be associated with involvement of 
the proximal colon, and that at times 
segmental areas of the more distal colon 
exhibit similar lesions, with intervening 
areas of normal bowel In other patients, 
there may be segmental involvement of 
the ileum and higher jejunum, with inter 
vcmng areas of normal looking small 
bowel The only confusion in distinguish- 
ing regional cntcntis from ulcerative colitis 
occurs in patients who evidence involve 
ment of the colon as well as the terminal 
ileum Some observers believe that the two 
conditions arc intimately related and pos 
sibly have a common ctiologic background 
In our opinion the differentiation is un- 
[xiriant on!> insofar as it affects the 
treatment under consideration 

In regional enteritis, the clinical symp- 
toms nuy be identical with those of ulccra 
live colitis but rarely arc any ulcerations 
or inflammatory changes found in die 
rectum The two conditions can be dif- 
fi. undated b> outlining the tinnmal drum 
with barium In enteritis the terminal 
lie uin ipjx-tri to be narrowed and con 
strictrd and exhibits what has been 
termed the string si,n ’ In ulcerative 
colitis where there has been retrograde 
sprrad of the disease from the colon into 
die urminal drum their is marked dilata 
lion < f the drum with a pattern of 
distilled mucous membrane rather dun 
« nstnetum 

In enteritis lie grins apjiearancc of d e 
trnmiul lint n is ciiaraclrnsttc slowing 
in. lam lutu n for a vanal V distance up to 
several feet lie small l«»rl a pj tears 
d xkrned and a'mosl n..«l and < <» |ulpa 
(fio ihitKt^h its stall 4 lun rn is umlm-ti 
a’ -e Hie mUaiiutu my thai s et exlciid 
1 to d e tnd wa'I, ar>d there u marked 


thickening and edema of the mesentery 
with moderate enlargement of the lymph 
nodes Segmental areas of similar involve- 
ment may be found in the more proximal 
portion of the ileum or jejunum. The 
intervening small bowel may be norm 


in appearance. 

tuberculous enteritis The occur 
rencc of tuberculous lesions in the colon 
is so rare that its differentiation from 
ulcerative colitis is of little practical nn 
portancc The absence of an active pu 
inonary lesion in the presence of colonic 
ulcerations would be strong evidence 
against tuberculosis as the cause of l ic 
disease under consideration To nvAe a 
definite diagnosis of tuberculous coJiUL 
it is necessary to demonstrate tjut t c 
lesion is typically tuberculous. Thu » 
accomplished microscopically b\ means 


a diagnostic biopsy . . 

svimus It is extremely rare to tiW 
syphilitic lesions anywhere in the an. 
bowel except in the rectum " fa . 
lesion is likely to be granulomatous, anu 
is more likely to be confused with » 
lesions of lyniphopathia venereum or wt 
amebic granulomas. , A 

carcinoma There should be no 
cully in distinguLvhing a carcinoma 
lesion from an ana of ulcerative c< 1 
however, one should lx? constantly aw 
that the two disease's can exist and wm ^ 
in the same colon It is generally ad 
dm die lesions of ulcerative conn* 
predispose a patient to die develop ,lw ' n 
camnoun Therefore, in each cx*r eve 
effort should be nude to prove dut , 
u no carcinoma present Hie ijucstio 
malignancy will be discussed m more < 
under Complications. 


PROGNOSIS 

• i, ,ig 

rhrrr are few diseases in »»* • 

clinical course is »u re unprrdjctat«r 
in ulcerative rc litis- 1 !>mr»rr (fl ^ 
grneralualions nuy l<c nude «« 
t*r tclatx udup of die prefix*!* to 
sJuucal nun /rtutmas *f d* &*** 
may stated with rcaxxubx- tf,u " 
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that a high mortality can be expected in 
patients suffering from the acute fulmi- 
nating form and that the prognosis is not 
good for those suffering from chronic 
continuous ulcerative colitis These two 
forms are therefore the ones in which 
continued effort is particularly needed to- 
ward lowering the mortality by im- 
provements in surgical technique and 
management In contrast, a better prog 
nosis is predictable for patients in whom 
the onset is insidious, in those in whom 
the disease is afebrile and nontoxic, and 
in others m whom regular remissions 
occur 

The age of the patient bears a definite 
relationship to the outcome of his illness 
It has been noted by many observers that 
in younger patients the disease is more 
likely to be of the acute fulminating type 
In our own group of patients, this tend 
ency was noted, in addition, complications 
seemed to be more frequent 

The initial seienty of the disease also 
seems to influence the outcome, and it 
is reasonably certain that those in whom 
the onset is mild are more likely to 1 m 
prove or recover than those m whom the 
initial symptoms are severe 
The duration of the disease is an 1 m 
portant factor in the life expectancy of 
the patient It has been noted that the 
mortality rate in large groups of patients 
drops m direct proportion to the number 
of years they have been suffering from 
their affliction The outlook seems to be 
best in those who have had symptoms 
for more than five years 
The type and extent of anatomic in- 
volvement also has some effect on the 
prognosis Those in whom the disease is 
limited to the rectum and lower sigmoid 
are likely to do better than those with 
retrograde involvement up to the trans 
verse colon Patients in whom the right 
colon is also affected are likely to do even 
more poorly In these patients, the inci- 
dence of free perforation of the bowel is 
higher The development of complications 
naturally affects the prognosis and darkens 
trie outlook for recovery 


COMPLICATIONS 

The complications that can develop m 
patients suffering from chronic ulcerative 
colitis are numerous Some are senou« 
and others are mild , some occur frequently 
and others are rare They are best con 
sidered in the three categories of systemic, 
colonic, and anorectal, as follows 

Systemic Complications 

The high fever and severe toxemia 
associated with the nutritional deficiencies 
that result from the body’s inability to 
absorb and utilize nourishment are respon 
sible for numerous complications Most of 
them, however are not peculiar to ulcera- 
tive colitis and may be seen in any patient 
suffering from a debilitating disease 

Anemia is not uncommon and is of the 
secondary type it is either directly due to 
the loss of blood or is a result of the infec 
tious process 

Hypoprotememia is frequently present, 
and there may be a reversal of the 
albumin globulin ratio, mainly because of 
a reduction of the albumin fraction 

It is also possible for patients to develop 
a severe electrolyte imbalance during un 
usually severe bouts of diarrhea which, 
unless recognized and treated may result 
in death 

The relationship of liber disease to the 
colitis is not clearly understood, but altera- 
tions in the liver have been noted and 
include fatty degeneration and cirrhosis 
The development of multiple liver ab- 
scesses has been reported, but is not likely 
to occur any more frequently than sepU 
coma 

Arthritis is a not infrequent complica 
tion and may be seen in 5 to 10 per cent 
of the patients It is undoubtedly toxic in 
nature, and unless well established usually 
disappears after a colectomy is performed 
Many observers consider arthritis an in- 
dication for colectomy, in order to pre 
vent crippling from the resulting joint 
changes 

Cutaneous lesions are common and may 
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rectum They might even develop follow- 
ing an ileostomy, and so constitute a 
hazard to the restoration of bowel con- 
tinuity at a later date This type of 
narrow mg is also seen in association with 
regional and right sided ulcerative colitis 
The diagnosis of strictures in the rec- 
tum or lower sigmoid colon can be es 
tablished by digital rectal examination 
and sigmoidoscopy, but when the lesion 
is located at a proximal level, barium x 
ray is necessary to reveal it Fluoroscopy 
and check up films may be needed to 
differentiate between a spasm and a stnc 
ture The stricture may progress to such 
a degree that obstructive symptoms de 
velop, and the associated distention of the 
bowel at proximal levels may thus be a 
factor m perforation of the colon A sus- 
picious narrowing of a defunctionalized 
colon should serve as a contraindication 
to eliminating the ileostomy and restoring 
bowel continuity 

Polyposts is perhaps the most frequent 
complication of ulcerative colitis, but 
must not be confused with congenital 
familial polyposis, in which the polyps 
are entirely adenomatous As has been 
described in the section on pathology, the 
pseudopolyps m colitis are preponderantly 
inflammatory However, islands of adenom 
atous hyperplasia may also occur, which 
are difficult to distinguish grossly from 
those that are inflammatory, the inflam- 
matory ones, or pseudopolyps, are found 
most commonly m the rectum on the 
tafves of Houston lit examining a re- 
mot ed colon, one should expect to find a 
steady decrease m the number of polyps, 
as the inspection progresses proximaily 
This is only a generalization, however, 
as the disease follow s no rigid pattern, 
and the polyposis may involve any part 
of the colon in a segmental or continuous 
pattern 

Carcinoma of the colon occurs more 
frequently m association with ulcerative 
colitis than in the normal colon This fact 
has become more and more cv ident in the 
past two decades, as surgical experience 
has increased in the treatment of ulcera- 
tive colitis Bock us has reported the in- 


cidence of carcinoma to be 1 5 per cent m 
approximately 200 cases In our ex- 
perience at Roosevelt Hospital, the in- 
cidence was 8 per cent in 185 patients 
surgically treated 

It is true that some clinics and large 
hospitals are reporting a much higher 
incidence of carcinoma It must be real- 
ized, however, that the picture of the 
disease as a whole can be altered or con 
fused by special circumstances or situa- 
tions that surround any individual group 
of cases For example, a large proportion 
of our patients, referred to the senior au- 
thor for operative treatment, were in a 
stage of intractability or otherw ise urgently 
in need of surgery In addition to the fact 
that they had been suffering from ulcera 
Uve colitis for a period averaging seven 
years, 25 per cent showed pseudopoly poid 
changes in the colon It is reasonable to 
assume that a smaller incidence of carci 
noma would be found if a more repre- 
sentative group of patients were studied 
Tins group would have to be a reasonably 
large one, and should include patients 
with the milder forms of ulcerative cohtis, 
who are not in need of hospitalization 

There is strong evidence to support the 
theory that the longer ulcerative cohtis 
persists in a colon, the greater will the 
possibility be of carcinoma developing in 
that colon This is borne out by the find- 
ing that the majority of patients who 
develop an associated carcinoma are 
those who have suffered many years from 
the disease, or who have restduaf affected 
large bowel following ileostomy Un 
doubtedly, many of the latter would have 
died of the ulcerative cohtis without the 
benefit of surgery, before carcinoma had 
sufficient time to develop or manifest 
itself 

There continues to be some controversy 
as to the exact site of origin of these car- 
cinomas Some believe that they arise 
from adenomatous polyps, some hold the 
inflammatory pseudopolyps responsible for 
them, while others believe that they 
originate from the epithelial edges of the 
ulcerated areas 

The carcinomas may be multiple and 
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may occur anywhere in the affected 
colon, but arc found most often m tiie 
rectum As a rule, these growths spread 
very rapidly, making for a poor prognosis 

Anorectal Complications 

The complications that appear in this 
region are purely secondary to the puru 
lent diarrhea and include anal fissures 
and hemorrhoids which often complicate 
fistulous formations 

Ollier factors that may be considered 
equally unfavorable are emotional stresses 
of various kinds and the development of 
mental depression Interestingly enough 
pregnancy docs not seem to influence the 
course of the disease 

TREATMENT 

Initial treatment for every patient 
with ulcerative colitis should be medical, 
regardless of whether or not operative in 
tcrvcntion is being considered A low 
residue diet high in proteins is generally 
preferred and patients seem to do better 
if the caibohydrate intake is reduced If 
the diarrhea is excessive it may be neces- 
sary to correct the fluid and electrolyte 
unbalance v\ ah intravenous therapy Along 
with the loss of fluid there is often a loss 
of minerals iron and calcium in particular 
The iron dificicncy should be remedied 
by tiie oral administration of ferrous sul 
fate in dows of 0 2 io 0 f Cm daily Flic 
calcium may be adimmvtrrrd intrave- 
nously once a dav in (he form of calcium 


intravenous infusions The antibacterial 
agents that have been employed include 
the sulfonamides and the various ant* 
biotics There is no convincing proof that 
any one of these agents has definitely n 
flucnced the ultimate course of the disease 
In our experience, the employment of die 
sulfonamides alone for five to seven da>s, 
in the fonn of Sulfasuxidmc or Sulfathal 
idint, proved to be helpful as an in 
mediate preoperauve medication These 
arc also effective agents when used w 
combination with neomycin In recent 
jears \ie hate been inclined to favor a 
•18 hour preparation for surgery, using 
Gm of neomycin every four hours. 

Corticotropin and the adrenal sterx 
hormones have been found effective in sup- 
pressing and ameliorating the symptom* 
and seem to have induced amis s.oM 
in some cases of the acute fulminat 
mg form of ulcerative colitis There u M 
concrete evidence, however, that lie* 
endocrine agents arc curative or that iw* 
will ultimately alter the final result of * * 
disease They arc sonirtimes effective 13 
the immediate preoperauve preparation 
of the patient and nn> favoraMv atfrf 
the operative risk involved The 
arc believed to have the adverse 
promoting bond perforation ami <• 3C 
compluhing it m a relatively silent » ian 
ner Inasmuch as the acute fulmiMWW 
form of the disease is the c ne in » 1,1 
intestinal jx-rforation is most I krl> ^ 
occur and is also the type in w! 1 
patient is most likely to be CflUCJ *> 1 
corn* ne imJ \CTII inns* be und “ 1 
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those who ha\ e failed to respond to medi- 
cal therapy, and have reached such an 
advanced state of invalidism that they are 
no longer able to lead a normal life either 
physically or socially They may have ex 
penenced some remissions but these have 
become less frequent and of shorter dura- 
tion Finally the diarrhea, chrome anemia, 
avitaminosis, and extreme state of mal 
nutrition make it impossible for these 
individuals to lead a productive existence, 
and surgery offers them the only possibility 
of rehabilitation and a return to their 
former way of life It is important for 
both physicians and surgeons to recognize 
patients in this advanced stage as early 
as possible Months and years of invalid 
ism may thus be avoided, and early 
recognition may prevent more urgent 
surgery at a later date, necessitated by 
complications 

ACUTE FULMINATING ULCERATIVE COLITIS 
In the past, the mortality among patients 
with this type of disease was higher than 
for any of the others, regardless of whether 
they were treated medically or surgically 
However, in recent years we have been 
able to reduce the mortality drastically 
by a more aggressive approach 

Early in our experience with the treat- 
ment of this phase of ulcerative colitis, the 
desperate physical condition, of these 
patients usually prompted us to continue 
with supportive treatment, if surgery u/as 
attempted, the procedure was limited to 
an ileostomy It soon became evident, 
however, that dramatic improvement 
from an ileostomy could rarely be ex- 
pected The shock of this relatively minor 
procedure in these extremely ill patients, 
together with the physiologic disturbance 
caused by the ileostomy, was sufficient to 
result in a formidable hospital mortality 
rale 

In die past ten years, Ripstein, Ravitch 
(1955), Brooke (1951), and others, as 
"ell as the present authors, have advo 
cated for these patients ileostomy com- 
bined with partial, subtotal, or even total 
coloproctcctomy in one stage We liave 
also abandoned simple ileostomy as a pre- 

umnary first stage procedure, and fed 
that the aggressive approach has proved 


more successful in every respect The ease 
with which patients have tolerated the 
more extensive surgery has been most 
gratifying The reason for success seems to 
lie in the removal of the source of the 
toxemia, which is accomplished by excising 
the diseased colon in its entirety whenever 
possible The reaction to operation has 
been further minimized by the use of 
hypothermia, which will be discussed later 
in the chapter 

perforation As mentioned previously, 
this is a most serious complication, but 
fortunately perforation into the free peri- 
toneal cavity is rare The sudden develop 
ment of diffuse generalized peritonitis is 
so shocking to the patient that, as a rule, 
he is unable to withstand anesthesia or 
the most minor surgical procedure In the 
past, treatment for such patients was 
essentially supportive, and regardless of 
what was done, most of these patients 
died When the patients improved, an 
ileostomy was performed at the earliest 
opportunity Localized abscesses were 
dealt with as they occurred and were 
treated by incision and drainage At the 
present time, it is possible to save many 
of these patients by an ileostomy and total 
colectomy in one stage, performed with 
the aid of hypothermia 

Impending perforation is an urgent in- 
dication for surgery and should also be 
treated by ileostomy and total colectomy 
in one stage, if possible Perforation of 
the bowel, with abdominal signs rndicat 
mg localization of the process, if diagnosed 
early before a frank abscess has formed, 
should be similarly treated In many in- 
stances, these perforations are sealed off 
against the anterior abdominal wall or 
some other viscera, and the spillage has 
been minimal, if at all 

Extrapentoneal perforations originating 
from the involved rectum can result m 
perirectal abscesses and fistulas, or can 
extend to form a perineal abscess that will 
need incision and drainage It is useless, 
however, to attempt surgical correction 
of a fistula m ano, as rectal incontinence 
inevitably complicates the procedure Re- 
moval of the rectal segment is required 
to eliminate the fistula in ano Recto- 
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vaginal and rectovesical fistulas also occur 
and are additional reasons for removal of 
diseased bow el 

Although perforation of a diseased 
transverse colon into the duodenum or 
stomach occurs only rarely, such a fistula 
requires resection 

hemorrhage The presence of blood 
and pus in the stool is so common in 
ulcerative colitis that its presence im- 
mediately suggests the diagnosis While 
massiie exsanguinating hemorrhage is 
rare, extensive bleeding is not uncommon 
and is a most important indication for 
ileostomy and colectomy Bleeding may 
also occur after ileostomy alone, or after 
ileostomy and partial colectomy It has 
even been known to proceed from the 
rectum after ileostomy and subtotal 
colectomy, and from an ascending ileitis 
after total proctocolectomy If massive 
hemorrhage occurs, it should be treated 
aggressively by multiple transfusions, in 
conjunction with an emergency ileostomy 
and total colectomy in one stage, as this 
approach offers the patient the best 
clvuicc of survival 

toxemia The extreme toxemia exhib- 
ited In some patients with uherative 
colitis is a characteristic of the acute 
phase, and indie Ties its fulminating 
nit urr The degree of toxeuua is ex- 
pressed by temperature elevation, rapiditv 
of pulse, and the general Tpjicarance of 
the patient it is a dirret expression of 
the extent and nature of the mflanuiiT 
lory ulcerative disease m the bowel Hieo- 
irucath the disease process should l>r 
retarded by a complete diversion of the 
fecal stream and an ileostomy crimnly 
seems die simplest means of accomplish- 
ing this end In actual praetor however, 
the vrrv toxic futirnl ha* piuvrd to l>c a 
J**or candidate for ttus simpler procedure, 
a* it rarrl) check* the toxemia, and t« 
associated with a h gh mentality It is 
jam lr» ««5 fiwcd that if (he disrated ccltn 
is also leiianrd when llo* ileostomy if 
tmed, the toxemia will pn n fitly du- 
al ,• ar ami (here w i>] t>e Irti ir a* lion 
ftwi tl<e * ,*•/ alter (rtvoluic Mere the 
i are i^iruuc jasxrdarr, ('a* (is opt 


drop in temperature to normal levels t* 
little short of dramatic, even though the 
pulse may remain rapid for several v*«U 
The disturbed physiology occasioned b' 
the ileostomy is much less marked than 
when the diseased colon has been left be- 
hind, and this is reflected in less disturb- 
ance of the electrolyte balance. 

Occasionally, the condition of d -6 
acutely ill patient can be improved by * 
few days of preoperative treatment with 
ACTH and cortisone However, one must 
be well aware of the dangers involved u> 
using the corticosteroids except for tre 
briefest of periods, as they do promo e 
ulceration and perforation that nuy some- 
times occur without the slightest warning 
Perforations can develop from new u 
ccrations in the stomach, ileum, 
jejunum, as well as from the old lesiors 
within the diseased colon 

obstruction Stricture formation 
the colon may result from the "tensive 
fibrosis that is seen in patients "ho W* 
hid the disease ovir a period of 
Repeated episodes of exacerbation, 
lowed by remissions, result in the * ir ^~ 
of ulcerated areas by scar formation 
end result of tins process may be an aciu 
stricture, which can produce art w*tr^ * 
non as rapidly and as unheralded a* 
constricting carcinoma 

When a patunt has an acute Ob' 
non and » in the chronic phaw 1 ^ 
disrate, the preferred treatment 14 ^ 

ileostomy, picparatory to a total ti 
tom). In the acute* fulminating { 
ileostomy and partial or total eo< c ^ 
should lie prrfonun! Phr patient **»*• 
medical treatment who exhibit* 
and prt>vrrvsive narrowing of the bo* - 
either bv barium rxaiutnalw n or 
copy, it a potential candidate f"C 1 
ve!<*pmcrit of obstruction a wl Ult " r a 
should l*e ulv »w-xl Iicfore dir* »' * J * 

*ef» ««. , ^ 

cauvoui T) nr term* n» l* ** 
tela jun«tM|» Utwnn tb* po"l*-J 
ui iJ r t« -ai ami tin* desrSKXisrnt * * 
u j,k 1 il .. .. .W.-nl m fl 
tail tif»d»r PalJaiiNry In ij 

|u irtv i, tie mrr ai Kasderwe * 



ULCERATIVE COLITIS 


565 


cmoma was 3 7 per cent while the inci- 
dence in 185 patients surgically treated 
was 8 per cent Cattell expresses the opin- 
ion that die longer a patient suffers from 
ulcerative colitis, the greater is the like- 
lihood of malignant degeneration develop- 
ing in the diseased colon He states “In 
that group of patients who have had the 
disease for ten years or more it has been 
found to range from 25 to 50 per cent ” 
Carcinoma has not uncommonly been 
found to develop in the rectal segment 
some years after an ileostomy and subtotal 
colectomy have been performed, and this 
is an important reason for recommending 
total removal of the entire large bowel in 
one or two stages The rectum is the most 
common location for these carcinomas but 
they can occur anywhere in the colon 
Patients under medical management who 
have had the disease for any length of 
time, particularly those showing polypoid 
changes, should have frequent procto- 
scopic and banum x-ray examination, in 
order to detect malignant changes when 
they are still in their incipiency An ab- 
dominoperineal resection is strongly ad 
vised for patients who have already been 
subjected to ileostomy and subtotal colec 
tomv, particularly if the rectum shows 
residual disease 

When discovered, carcinoma should be 
treated without delay by radical excision 
In some cases, metastases may permit only 
a palliative procedure, in others, the 
local spread of ihe disease may even pre 
vent palliation Unfortunately, carcinomas 
associated with ulcerative colitis are likely 
to be very malignant, a feature that is 
probably related to the inflammation and 
excessive vascularity of the area in which 
they arise The poor prognosis associated 
with these growths is a strong argument 
m favor of prophylactic ileostomy and 
colectomy in all patients showing exten- 
sive pseudopoly posts 

^^MANIFESTATION S OF FOCAL INFECTION 
There are some lesions, though not neces- 
sarily adjacent to the intestinal tract, so 
frequently seen m patients with ulcerative 
colitis that they are behev ed to be second- 
ar } to the infectious process in the bowel 


These secondary manifestations are placed 
in the category of focal infections, of 
which infectious arthritis is considered to 
be one of the more serious One or more 
joints may be affected, but usually the 
manifestation is polyarthritic in nature 
Removal of the diseased colon generally 
results in prompt disappearance of the 
acute symptoms in the joints, and should 
be performed before the joint changes be 
come permanently crippling Among other 
focal lesions that may be considered as 
indications for elective surgery are pyo- 
derma gangrenosa, recurrent skin ulcera- 
tion, furunculosis, erythema nodosum, 
stomatitis, ophthalmitis, conjunctivitis, and 
neuritis 

Types of Surgical Procedures 

A study of the pathogenesis of ulcera- 
tive colitis reveals it to be a disease that 
may assume many forms, varying from an 
extremely mild infection to that of a viru- 
lent one that can kill in weeks or months 
In the majority of patients it involves the 
rectum and distal half of the colon, but in 
some it is found m only the proximal half, 
or in segmental areas It is important for 
the surgeon to be aware of the fact that 
in some patients the terminal ileum may 
also be diseased The complex nature of 
the bowel disease dictates the selection of 
the specific operative procedure, based on 
the degree and extent of involvement 
The various procedures that may be used 
are discussed below 

PARTIAL OR SUBTOTAL RESECTION VV ITU- 
OUT ileostomv In nght sided ulcerative 
colitis vvith or without involvement of the 
terminal ileum, a nght hemicolectomy 
with an ileotransv erse colostomy to restore 
continuity of the bow el is a procedure that 
can be used with success It represents an 
acceptable and conservative approach to 
the treatment of the disease when con- 
fined to this location In performing this 
operation, the surgeon must be reasonably 
sure that no disease exists distal to the 
point of anastomosis. Accordingly, in 
order to avoid leaving behind unrecog- 
nized pathologic tissue, a point should be 
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may recur in the residual colon, arc] tLu 
a secondary procedure (right hcm.co!cc 
tomy and ileostomy) may have to be pcf 
formed The risk is a reasonable one 
take, as long as there is no suspicion a 
disease m tiie transsene colon. 

ileostoms In the past ten or fiftc* 3 
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toward the value of ileostomy alone W 
the primary procedure, with parttci. at 
reference to its use in the acute fuliriw 
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such a forbidding mortality that pat* 15 * 
had a better chance of recovery if kept 03 
medical treatment Others, including the 
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„ and for those in whom it is hoped that 
later restoration of bowel continuity can 
t be established This is more than likely a 
\atn hope, but most patients will welcome 
the gamble m the hope that eventual re- 
moval of the rectum will not be necessary 
This procedure is also recommended for 
patients with disease throughout the rec- 
tum and colon who, it is felt, cannot toler- 
ate a total proctocolectomy in one stage 

ILEOSTOMY AND TOTAL PROCTOCOLEC- 
TOMY in one stage This one-stage pro 
cedure is definitely recommended for 
1 patients in a chronic phase of the disease 
who at the time are not acutely ill or 
f febrile It is advantageous to use this 
operation when the disease is intractable 
' and further continuation with medical 
therapy alone is considered hazardous 
To re emphasize the point, it has been 
our experience in recent years that the 
use of hypothermia has broadened the 
indications for surgery With hypothermia, 
we find that patients with acute fulminat- 
ing colitis tolerate this more formidable 
operation better than they tolerated 
ileostomy alone in the past 

Surgical Techniques 

Simple Ileostomy 

A most important consideration prelim- 
inary to the performance of any ileos- 
tomy is the choice of its placement on the 
abdominal wall The site must be selected 
in such a. v.ay vha* the disk of the ileostomy 
bag will not be m contact with the navel 
or with scars, and will not be too close 
to the bony prominence of the ileum In 
addition, the bend of the patient’s waist 
should not in any way interfere with the 
adherent qualities of the disk The choice 
of the exact location of the ileostomy 
should be made in each case with these 
considerations in mind Generally, the 
most favorable site for the ileostomy will 
prose to be on the nght side, slightly 
below the mid point, between the um 
btlicus and the anterior supenor deac 
spine If necessary, the site chosen can be 
marked with an intradermal injection of 
methylene blue, just after inducuon of 


the anesthetic or on the day prior to 
operation 

The loop ileostomy has proved to be a 
most unsatisfactory procedure as it does 
not adapt itself to the use of an ileostomy 
bag Terminal ileostomy is for this reason 
the procedure of choice When performed 
without colectomy, the distal divided 
ileum should not be closed and replaced 
within the abdomen, but should be 
brought out through a separate incision in 
the form of a mucous fistula Otherwise, 
there is the danger of a possible ‘ blow- 
out” of the closed stump, resulting from 
the progress of the disease within the 
colon and terminal ileum The mucous 
fistula is a safety valve and acts as a 
vent for the escape of retained secretions 

Where it is intended to limit the pro- 
cedure to an ileostomy, a left rectus in- 
cision with its center at the level of the 
umbilicus should be used to enter the 
abdomen (Thus, should the surgeon 
change his mind and decide to do a 
colectomy, the incision can be lengthened 
in order to obtain adequate exposure ) 
The colon, particularly the ileum, is in 
spected through this incision, and a point 
at least 12 inches from the ileocecal valve 
is chosen as the site for division of the 
ileum It is not too uncommon to find 
that the disease has spread to the ter- 
minal ileum, or to find multiple ‘ skip” 
areas of inflammation in the small bowel 
It is therefore wise to inspect the entire 
small bowel before dividing it, and then 
take great care to choose a point at least 
12 inches proximal to areas in which gross 
pathologic changes are suspected 

It is important to develop adequate 
length in preparing the limb of intestine 
to be used in performing the ileostomy, 
so that when it is brought out on the 
abdominal wall, the ileum can project as 
much as two and a half or three inches 
beyond the skin level This length can be 
obtained by isolating, ligating, and divid- 
ing the vascular arches individually, so 
that the intervening fat is not shortened 
or * bunched ’ by the ligatures In order 
to get added length, the mesentery of 
ileum can also be incised deeply towards 
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its base, the ileum is then completely 
denuded of its mesentery over a small 
area, where it is clamped and divided 

A small circular button of skin is then 
excised at the site selected for the ileos- 
tomy stoma The underlying fascia is ex 
posed, and incised in a cruciate fashion 
so as to prevent constriction of the ileum 
The underlying rectus muscle and peri- 
toneum are then opened vertically, the 
proximal limb of ileum can now be 
brought through the opening after its 
division and temporary closure Another 
method is to pass a clamp through this 
opening to occlude the ileum, dividing the 
gut distal to the clamp, and withdrawing 
the clamp through the opening to bring 
the ileum out onto the abdominal wall 

The distal ileum can be similarly 
brought out through a small McBumey 
incision, laterally or superiorly placed, so 
that it will not interfere with the disk of 
the ileostomy bag (This limb of ileum 
has been termed a mucous fistula,” as 
it serves as a vent for accumulated secre- 
tions ) 

Proceeding with the development of the 
stoma, when the Turnbull or Brooke pro 
cedures are used the ileum is brought out 
on the abdominal wall so as to project 
two and a half to three inches be) ond the 
skin level Otherwise the ileum is al- 
lowed to protrude one to one and a half 
inches In recent years, great emphasis 
has been placed on the causal relation 
ship between the small segment of exteri- 
orized ileum and ileostomy dysfunction 
It has been suggested by Turnbull and 
others that this dysfunction is the result of 
the inflammatory change, or serositis, and 
is limited to the exposed peritoneum of 
the exteriorized wall Garlock believes that 
this inflammation ascends to a point 
where it involves the intrapentoneal ileum, 
and thus plavs an even more extensive 
role in the dysfunction 

It is important to fix the mesentery of 
the ileum in one of the following ways 
To the lateral lumbar gutter, to the falci 
form ligament, as described by Turnbull 
or distally to the peritoneum of the an- 
terior abdominal wall, as shown by 


Garlock The latter also recommends plica 
lion of several loops of ileum just proa 
mal to the point of its emergence from the 
peritoneum 

All these measures are important in 
lowering the incidence of both intestinal 
obstruction and prolapse through the 
ileostomy stoma Fixation of the mesen 
tery to the peritoneum also prevents 
retraction of the ileostomy It is most un 
portant to avoid suturing the serosa of 
ileum to any of the layers within the 
anterior abdominal wall, as the resulting 
local irritation and secondary infection are 
likely to lead to stomal fistula formation 
Although simple exteriorization of the 
ileum is the method used by many 5ur ' 
geons in performing the ileostomy, there 
are several other procedures in use, three 
of which are here discussed 

Turnbull method The surgical steps 
used in developing the mucosal grafted 
ileostomy are shown in Figures 20 a 
and 20 5 B, and are as follows 

Management of terminal ileum, see 
Figure 20 5 A 

a Circular incision of skin at ileostomy 
site in right lower quadrant 
b Schematic representation of division 
by cautery of ileum between clamp 1 *! 
to minimize contaminauon 
c Terminal ileum pulled through t e 
opening until two inches are exteri 

d Mesentery in superior position at 
point of exit, where it is sutured so 
that retraction vviff not take pluce 
e The remaining mesenteric border *u 
tured superiorly as far as the rcC 
edge of falciform ligament 
Technique of preparing mucosal graft* 
see Figure 20 5Z? 

a Mesentery of ileum ligated 
divided about one inch from & ,n 
with use of fine atraumatic c3t ^ ut . 
b Seromuscular layer carefully incis*** 
vertically and circumferentially, w* 
dull pointed scissors held vertically 
c, d Seromuscular flap carefully tcaseo 
away from underlying submucosa 
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until proper plane is reached (The 
muscular layer is extremely thin and 
separates easily ) 

e One bleeding point ligated with fine 
catgut (Hemostasis is most impor- 
tant ) 

f Mucosal submucosal pedicle graft 
pulled down over undenuded proxi- 
mal ileum 


tUum everted &nd 
turned back on itself 



Fig 20 6 A Noble plication, fixation of 
mesentery, beginning eversion of mucous 
membrane (Brooke) ( From J H Garlock, 
'ot 40, October, 1956 ) 


g Graft very loosely approximated to 
skin margin, with continuous fine 
atraumatic No 4 0 chromic catgut 

After the graft is secured to the skin, a 
plastic disposable ileostomy bag is applied 
As Turnbull points out, ‘ Care should be 
taken Jo avoid the use of Karaya gum 
powder as it causes sloughing where it 
comes in contact with the mucosal graft ” 
(The powder seems to be well tolerated 
after the fifth postoperative da> ) 

oarlock method This technique 
vanes from that of Turnbull in several 
important points See Figures 20 6 A and 
20 65 

Management of terminal ileum, see 
Figure 20 6 A 

The cut edge of the mesentery is fixed 
to the parietal peritoneum, caudad to the 
point of emergence of the ileum onto the 
abdominal wall A modified Noble plica 
tion of the terminal 18 to 24 inches of 
ileum is also performed These two steps 
arc taken in the hope of preventing any 
tendency for later prolapse at the stoma 
or partial obstruction within the abdomen 

Management of exteriorized ileum, see 
Figure 20*65 

The mucosa of exteriorized ileum is 
then everted after the fashion of Brooke 



Fig 20 65 Completed eversion of mucous membrane and fixation to skm. (From J H 
rlock > ry, >ol 40, October, 1956) 
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Fig 20-7 The mid line in 

cision in a patient who had 
previously undergone ileos- 
tomy and subtotal colectomy 

[From M M *»««*;*!' 
sen. sol 24, August, 19W ) 



F.g 20-8 Closure of 

moid colostomy, and n«o 

„„„ of >» d d ““' 

Mm ,o » pom, l «-> ond a J 1B | 
ate (The area to be 
, outlined ) (F„« " 

[lav itch. Surgery, «» 1 ' 
just, 1948 ) 


(Fig 20-6 A) , the mucosa is not first de- the sixth or eighth postoperauv c .j 

nuded of its seromuscular layer, as is done Slits in the shin graft arc rcconim ^ 

in the Turnbull procedure to provide for drainage, a pressure ^ ^ 

dragstedt mlthod This procedure mg, snugly applied, is also sugge* 
consists of applying a split thickness skin promote healing of the graft J0 

graft to the ileum, protruding appro xi- We believe there are disadvantages^ 
matcly 8 cm beyond the skin of the ab- this method There is a tendency ° r j 

dominal wall A catheter is first fixed shin graft to break down and become ^ 

inside the ileum, and is removed before ccrattd, and for the bulky nature ° 
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F 'S 20 9 Sigmoid and 
m>1 " portion of rectum ex 
?“ d I 1 "™ freed from ab- 
JmiU »,I‘ and tied „„h 

.turn e<l ‘' ,l "C.al 

«“-»P tin, larly closed (From 
91 . ffesitch Surgery vol 
« August 1948 ) 


SfomyYar d,ffi ' Ul,y 



using the 


Anal Ileostomy 

°^ h “ot P T| dU n e “ s ““ 3 “"‘fo'er 

difficult, « ° y because of the techm 

can lam 5 or 0 ' 1 ?'' but als ° b " 3 “' 

in the man “ **“ pat “ nl S reat distr 
men,, °f h» bond 

beI,e '“ ,hat th “ 

anal .Ur, C min “nized by employing t 
S Z:« y r a procedu. 

tleostomy Hes,am P ,T ln ""‘| rT ,e “P ora 
P a tient« op I , 3105 ,lat ln Il,s expenent 

a nd frequent hr/ < | Xpenence st ° o1 ur § en ' 
early ntL, n ^°' VC movements during tl 

^Z p rzTi p r od but,at r sett 
during the Ha Ce °J f ° Ur se,n,soIld stoc 
tn S the night y and 3 S,miIar number du 

about thw^ US \ tbere are reserva ttor 
Patients whT*/ Ure tt m ’ sht be tned fc 
deostomv a nH a,read y undergon 

"ho refuse at Co!ectom > an( 

rectum to ba ' e the disease* 

become ,11°'^ Some of these patient 
the rectum / S caj ? dl dates for removal o 
m u P° n learning that the deos 



Fig 20-10 Sufficient ileum tucLcd lo* imo 
pelvis to allow for performance of anal anas- 
tomosis v ithout tens on s 1L suture as marLcr 
on ileum to fix s tc for clos ng pels c perito- 
neum 1 gaturcs closing ileum and rectum t cd 
together securcij (From \t \f Ravitch Sur 
gery vol 24 \ugust 1918 ) 
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Fig 20 1 1 Pelvic peritoneum 
repaired by being attached t° 
sides of ileal mesentery and to n® 
more than two thirds of 
wall ( From M M 
Surgery , vol 24, August, 1948 ) 



iig 20-12 \bdomina! wounds dosed, and 
pat tnt placid in lithotomy position anal mar 
gins grasped with AUu forceps, and circular 
incision made at mucocutaneous junction, in 
ternal and exit rn.il sphincters retracted, cuff 
of mucosa and suhmuirsa developed, with 
small curved sensor*, over a distance of two 
to three inches. (From M M Kavitch, Sur 
gtry, vol 2*. August, 1918) 


tomy will be transplanted to the anal site. 
Two techniques are here presented 

ravitch procedure The steps are 
shown and described in Figures 20-7 to 
20 14 An alternate method of construct 
ing the anal ileostomy is given in a mot* 
recent publication by Ravitch (ISbl) 
this method, the procedure is perform 
with the patient l>mg m the combined 
lithotomy Trendelenburg position (Figure 
20 15 A, B) 

SCHNEIDER PROCEDURE. This dlllC 
from Rav itch’s mainly in the principle 0 
producing a nonfunctiomng an^l dc 05 
tomy with a diversionary proximal ueos 
tom ff yX 'X'/t ftreA. sAa/gs. A/, the sccon 
stage, the proximal ileostomy is rcm °'i 
from the abdominal wall and anastomose 0 
to the proximal end of the dysfunction 
ali7cd anal ileostomy loop It is rc€ °T e 
mended, in using this procedure, that t 
first stage be combined with total P rocl T 
colectomy, although, as with the R avI< 
procedure, it can be employed folio" mg 
a previous partial or subtotal colectomy 
where an ileostomy already exists- A* ** 
senbed by Schneider, the operation 
briefly as follow s 

Stage 1 With die pauent in a lithotom) 
position, Uic terminal ilium u transec 
through a long left paramedian incr«° n 
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thf'rn 20 13 (A) Level at uhith 
„ , "’“■'■‘Ians ii incised to enter 

by comnna, (mas]on 

co«7S " C ”' <*> Everted 

S th “ ' “a^ed to 

No OOOn co " ,,nuo “ s “tore ot 
spLcw , Ca,gu * (C) External 
*P«.ncter also attached to ,|_ 

the fim" rUP " d fi ” eatSot alter 

id? 1 '" ha, 1 been .7 

on V' W Level ol 
Rav ,ch t “ m lFnm M M 
1918) u ^ er l vol 24 August 



Mpkced^ ml' ° f dlseased areas an 
distal ileum 1 preserve a length of he 

>“"d the anircuffTh h a b ', pU " e 
this segment -ft Th ' developme 

aa experience his dl™ * , most “T 01 
retraction ™ shown that tension 
eventu aHy lead to a 

lhr " montS’lS 86 “ pcrfo ™« 1 ai 

requisite ,c u , An important 
ho abihtv tr. VlnS patIent demons t 

mto uHV® 0 CC ° f " ; 

‘■eum and m g J sfun ctionalued d 
ex P^on 2u?£ ht ° ntam *»P « 
The prSdi fOUr hours later 
ten «mal , enta *«s removing 

quadrant af/* 001 * ts P 0 "** 00 ln 
half of t | c ipf. fter re °pening the lo' 
end to-cnd .1 * parame dtan incision 
fo ™ed be,„ d ”‘ le , 0!tom y ■» then p 
the distal dv,7" PTO “™I ileum a 
djs/unctionaliaed loop 


Total Proctocolectomy 

In performing the total removal of the 
colon and rectum the choice of anesthesia 
is very important Although many sur 
geons prefer spinal anesthesia some pa 
tients are very apprehensive and it is 
preferable to have them completely un 
conscious 

Hypothermia (Fig 20 21) is also ree 



Fig 20*14 A third row of nterruptcd su 
lures inserted to approx mate the cut edge 
of ileum to skin edge {From \f \f Rav tch 
Surgery vol 24 August 1948 ) 
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ommindtd when total pioctocolcctoiny is 
performed in one stai,c Under tl esc cir 
cumstanccs the operation is usually com 
inenced when the temperature in the 
process of fall ng has reached 94° F We 


enabling the patient to tolerate the ex 
tensive s irgcry with minimal or no reac 
tion It is also notable that the bleeding 
and oozing so frequently encountered w 
patients with acute fulminating ulcerative 



F z 20-15 1 \nal leostomj 
all natcnc.lod (P meal and 
abdon nal pha cs performed 
s n ultancously ) The rcc a 


mucosa and submucosa a c 
d ssccicd from the rectal n us* 
culans to a 1c cl above e 
Icvaiors V speculu * « r °* 
duccd over ths cull An " 
c s on is n ade on the edge 
thc speculum free ng 
upper rectum and the o 
rectal muscular s and P " 
ter [Fran M M R™ tch aj 

j C Handels nan ** 

Johns Hopkins Ho p v0 
January 1951 ) 



Tig 20-15# The lee” 
been dra n through 
der of rectal mu alb . |0 

the ileal serosa • dd 

the rectal mu cle 1 ° 

I onal ro s of su urc 
placed (1) between • 
and external sph IKK 
(2) bet tot the endot J f 
and the anal * " |, 

several loops of leum _ 
neath the per toncum t ^ 

M M RavtchadJ 

Handel sm an Bull l 
Hopk ns Hasp vo> 8S J 
arv 1951 ) 


1 ave preferred to keep t at all times 
abo c 89° F and bel eve that tl e opu 
mum temperature is 92° F (An ore de 
ta led d scuss on of 1 jpothermia is given 
n Cl ap 3 on anesthesia ) The fall in 
metabol c rate associated w th hypother 
m a seems to be the major factor in 


colitis is greatly dim nished An ^ ^ 
tracheal tube is routinely use “ ° a _ 
pat ents undergo ng general anesthes ^ 
A Foley catheter is always place ^ 
bladder Before proceed ng « 1{ b * 
operative preparat on of the a 0 ^ 

wall thc site of the ileostomy 01 * 





!g 20-16 Total proctocolectomy, with 
preservation of small anorectal cuff, curettage 
rom above and below of the mucous mem 
,/ ane , min ? ^ IS cuff, preparatory to pulling 
through the terminal ileum ( From S 
Schneider, AM A Arch Surg vol 75 No 
'ember, 1957 ) 


Fig 20 18 Peritoneal floor is then closed 
With mushroom catheter in place the pro 
lapsed ileum is pushed bacl> into the small 
rectal pouch proximal to the sphincter, to 
prevent any constricting effect on wall of the 
ileum ( From S Schneider A \l A Arch 
Surg vol 75 November 19a7 ) 


til 


:4l 

kM ] 


yY J Fig 20-19 With patient in supine position 

* ^ — / I j / ileum is transected proximal ly, the proximal 

1 } end of the distal limb is brought out as a 

Fie 9n_ti mucous fistula, and the proximal ileum is 

through V, terminal ileum is brought convened into a terminal ileostomy through 
u r ° beyond the cuff and sutured to a right lower quadrant stab wound (From 
j r/ .L a “°' c I From S Schneider, A~\l~4 S Schneider, AJf A Arch Surg , vol 75, 
ur g . vol 75, November, 1957 ) November, l9o7 ) 
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Fig 20-20 Patient in lithotomy position 
(two clays later) (A) Tenmnal ilcttm is 
brought out of the anal pouch, and the ex 
ternal sphincter is exposed through a circular 
incision at the mucocutaneous junction (B) 
Sphincter is sutured to the serosa of the 
terminal ileum (C) Excess ileum is excised 
(/)) Free edge of the ileum is sutured with 
out tension to the perianal shin. Two opera 
ti\e procedures are employed in the first stage 
(Figs 20-16-20-19) a delay of 48 hours is 
recommended between the two procedures to 
ensure \ lability of the ileum for the anal 
anastomosis (From S Schneider U/^l 
Arch Surg , sol 75, November 1957 ) 

marked, as some surgeons prefer to do by 
cither scratching with a sterile safety pm, 
or by indelible ink, or with an lntradermal 
injection of methylene blue As previously 
mentioned in the discussion on ileostomy 
the usual location is slightly below the 
mid point of a line drawn from the um 
biheus to the anterior superior iliac spine 
on the right. The abdomen is prepared 


and then opened through a long left 
paramedian incision, which extends from 
a point high in the epigastrium down to 
the pubic bone 

The colon and entire small bowel are 
thoroughly inspected before proceeding 
with the operation, with great care taken 
to rule out the presence of ‘ skip areas of 
disease involving the small intestine The 
tenmnal ileum is then identified an 
transected, this is done at least 12 inches 
proximal to the ileocecal valve, or at a 
similar distance above the most proxini 
area of gross involvement. The pro-xun 
divided ileum is then set aside for later 
withdrawal through the abdominal wa , 
to form die ileostomy (Fig 20-22) 

The inferior and lateral attachments ot 
pcntoncuin to the. cecum and to the as- 
cending colon along the right lumbar gu 
ter are then incised upward with scissors, 
thus carrying the division of peritoneum 
around the hepatic flexure into die suo- 
hcpatic region A few prominent v eins are 
usually encountered in passing around 
hepatic flexure, which require dinsio 
and ligation . . 

By means of blunt dissection, the ng^ 
colon can now be mobilized medially, 
particular care taken to avoid mjury 
the important structures that are ex P° _ 
lying in the retroperitoneal space. 1 
particular structures are die Io wer P*? 
of the nght kidney, the ureter, and 
second and third portions of duodel ). 

The mesentery of the right colon is 
divided close to the bowel wall, and 
branches of the right colic artery ^ 
ligated The dissection is now earned r 
nght to left across the upper abdon ^j 
and both the gastrocolic ligament 
transverse mesocolon are clamped dm 
and ligated The greater omentum « 
ally atrophic, and although it can be 
attached to the stomach as shown 
Figure 20-22, it is usually allowed to re- 
main on the transverse colon, and is 
moved with the specimen , 

The splenic flexure is then approacn 
and if exposure is not adequate its mo ^ 
zation can present the most difficult te ^ 
meal feature of the abdominal phase 
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UlB °P era '“>» The division of ,I. C | ottcr . 

Te'o'AT brCU1 t nS “ ,e Z rWLT ™«- 

“ ot bc sumach is usually of gicat aid 
” dlJl ,‘“ l ™5 f ,e s P'“ocol,c ligament An 
nn a , help in obtaining good ex- 
“ ICC P^S > h <- Vi™ depressed by 

Pveen°lh r ° Up Ia P arotom y pads be- 
" lhe su P'"° r P°la of spleen and the 


transPn. tlie clamped ligament mil, a liga 
tuie, as it is usually traversed by at least 
one reasonably large blood vessel In the 
course of mobilizing the entire transverse 
colon, care should be taken to avoid in 
jnring the underlying structures these in 
elude the head and tail of the pancreas, 
the third and fourth portions of the duo 



F, g 20 21 p 

•‘Pplicaior (ThcrnToR,?,.) 0 ^ 3 * 10 " 1 ^ SUrgCry H,th ,nduccd ^polhcraia Pa dent lying 
‘naiurcd alcohol and u J , Z ‘, PS up ‘ hc sldis and has c°'ls ihrough which a solution of 
0 * on a machine placed t ‘ r ‘ rCU . aIcS Refrigeration and warming are accomplished by con 
Placed at the foot of the operating table 

diaphragm In 

of disease, the aS a resuIt denum and the superior mesenteric ves 

und ergo ne maLd ° ° sds 

„ nin S> v-ith inifrrat?r ractlon and s!lorl The dissection is now carried down the 
!r XUre do "nward and sp,emc Ieft Iumbar S^tcr, "“h incision of die 

onnal angu] ar , tv f ' Vltb of ,ts peritoneum close to its attachment to the 
* esc circumstances ^ * S 20 ^ Under wall of the descending and sigmoid colon, 
phrenocolir , , lrr XpOSure division as far as the brim of the pelvis This por 
Pmblen, lament offer no real non of the colon is then mobilized modi 

After thorough pv-w , , alI V b Y b,um dissection, with care taken 

dlfi ncd, doubIv r Km! ^ rC ‘ , ] ‘S^ en f 15 to identify the left ureter Figure 20-23 
" ecn lhe damns *1 an< ^ dn,ded h* 1 * shows the point at which it passes across 
1 t is important to the left common iliac artery The branches 
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Fig 20-22 Total proctocolectomy ( A ) Division of phrenocolic ligament 
(B) Division of terminal ileum at least 12 inches from ileocecal valve 


of the inferior mesenteric artery going to lower end of the peritoneal incision ^ 
this part of the colon are then ligated prolonged downward into the depths 
close to the bowel wall, and the niesen the pelvis, at a distance of about one »n 
tery is incised down to a point opposite from the wall of lower sigmoid and rcc 
the promontory of sacrum At this level, turn A lateral flap of pelvic peritoneum 
the superior hemorrhoidal artery is usually then elevated to expose the ureter, w 
encountered, where it is exposed and is either l>ing in the fatty tissues of * 
ligated lateral pel vac wall or has remained 8 

Where it reaches the pelvic brim, the tached to the undersurface of the nap 
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m “‘ b = <Wtcd to Idem. 
co™e fr \ UrC ' Cr tbrou §hout m entire 
ourse from the point of its entrance in 

TL 0perat ' vc to its point of exit 

ngh,S 0 s“ n | ? ,he " 

ratrf 'f ‘! arI >'' a Pentoncal Dap is 

f a ™ " Sht - th ° Ure,er “ ■demified, 

“ d thc *» the peritoneum , 


sected so as to allow sufficient length to 
be brought out and incorporated the 
wound as a mucous fistula 
If there is no contraindication to com 
! of , the abdommopenncal phase of 
the procedure the hand is now passed 
downward between the rectum and the 
antenor surface of the sacrum and with 



^OUig j/Ycro! he ° pposit 
between L aCross anteriorly m I 
Up to rectum and the biz 
'enninated at 1 *”/ 1 *' the °P erat| o 
Patient s cond.t^ u any sta S< 
such a situat ,« 1 becomes prea 
u dmded ” anses » mobiIi 2 

u, ^re xnh.l? re m°ved at th 
he assured anH^i!^ residuaJ c< 
’ and th e bowel is th 


the aid of blunt dissection (Fig 20-24), 
the rectum is completely separated pos 
tenorly to a point at or slightly beyond the 
tip of the coccyx In sweeping the hand 
laterally and anteriorly in the depths of 
the wound further mobilization of the 
extrapentoneal rectum is presented by 
dense lateral ligaments that fix the rectum 
to the lateral pelvic wall Dissection is 
now commenced anteriorly between the 
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bladder and tectum In the male, tlte 
seminal vesicles, which ate first mcoim 
tend adjicuu to the hist of the prostate, 
are gently separated fioni the anterior 
rectal wall, the dissection is then earned 
deeper, to reach the plane of denude lx 
tween the picistalc anteriorly and the rec 
turn posteriorly 

In the female the dissection is earned 
inferior!) m a plane of cleavage between 



the inferior uterine segment and the pos 
tenor wall of vagina anteriorly and the 
rectum behind 

Definition of the rectal wall is then de 
v eloped laterally until the anterior surface 
of the lateral ligament is encountered 
from m front This completes identifica 
tion of the ligament blunt dissection with 
the index and middle fingers on opposite 
sides of the ligament facilitates its ex 
posure Under direct vision the ligament 
can now be divided througl o it its cn 
tire length with the aid of long handled 
scissors (Branches of the middle hemor 
rhgidal artery usually traverse this hga 


ment uui often requite ligation ) If 
cxposuic of the ligament is difficult, pre 
Iimmary hemostatic iransfixation, lateral 
to the point of division, is worthwhile 
Complete severance of the lateral hga 
inents assures simplicity in carrying out 
the perineal phase of the operation When 
not too difficult to perform, a complete 
dissection of the rectum from the prostate 
or the vagim will facilitate the next stage 



Once tf c cxtrapcritoncal part of tb® 
rectum lias been thoroughly mobilized 
the abdominal phase of the dissection 
complete The bowel is then transected 
with tic cautery through the d stal por 
tion of the mtraperitoncal rectum an 
the proximal bowel is removed The oped 
end of remaining rectum is enveloped by 
a square of gutta percha or » enclosed m 
a rubber glove and is tied with heavy 
braided silk so as to seal off the gut thus 
preventing leakage of retamed rectal con 
tents Once this has been accomplished 
the sealed end of the rectal stump 
placed in the extreme caudal portion o 
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to ny bag „ applied In addition these 
sutuics are of doubtful necessity, as the 
removal of the large bowel results m less 
tendency to postoperative distention Once 
t he ileostomy bag ,s securely fixed to the 
shm, the main wound ,s dressed and the 
patient is placed either in the lithotomy 
position or lying on | 1K left side in the 
buns position If the patient at this point 
shows any appreciable drop blood pies- 
sure the lithotomy position is preferable 
1 he shin of the perineum is prepared a 
purse-string suture of heavy braided ,k 
is placed in the perianal shin to close the 


Piece. 


Pcntoncum P C an C h° f °P eratlon > ‘he 
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anus, and the ends of the silk arc left long 
to serve as tractors The incision is then 
made, beginning about one inch proximal 
to the coccyx, and is carried forward com- 
pletely to encircle the closed anus, about 
one inch away from the purse string su- 
ture The incision is carried deeply into 
the subcutaneous tissues to expose the tip 
of coccyx and the fascia propria in die 
posterior mid-line, and laterally to expose 
die levator am muscles (Fig 20-26) The 
anterior dissection in die female is di 
rected toward finding the plane of 
cleavage between the vagina and rectum, 
in the male, palpation of the indwelling 
Foley catheter allows the operator 10 keep 
at a safe distance from the urethra in 
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order to avoid its injury, as the plane of 
cleavage is sought between the prostate 
and rectum 

The anococcygeal ligament and the 
fascia propria arc then incised tram- 


the anus, dividing the levator am muscles, 
thus making it easier at tins point to 
reach into the excluded pelvis, grasp the 
enveloped end of the proximal rectum, 
and deliver it to the outside (Fig 20-27) 



Fig 20-27 Total procto- 
colectomy Fascia propna 
and levator am muscles 
arc divided, enveloped 
proximal end of rectum is 
delivered to outside 



Fig 20 28 Total procto- 
coleciomy Removal of the 
rectal segment completed 
by final dissection anten 
orly between rectum an 
prostatic bed Insert illu*" 
trates closure of '* oun 
around dram emerging 
from posterior angle 


versely, in front of the tip of coccyx, in 
order to enter the dead space created 
previously while working within the ab 
domcn Entrance into this cavity is always 
associated with the escape of accumulated 
fluid and clotted blood The incision is 
now earned antenorly on each side of 


The rectum is removed by completing the 
dissection anteriorly, where it still remains 
adherent to either the prostate or the 
vagina (Fig 20-28) Thorough hemo- 
stasis is obtained, a fenestrated rubber 
tube drain is inserted upward into the 
presacral space, and the levator am mus- 


Fig 20 29 Partial colectomy 
vtiih lleottausvcrsc colostomy 
(I#//) Left paramedian inci- 
sion, disease confined to right 
colon, resection through distal 
transverse colon (Right) 
Level of completed anastomo- 
sis 


Fig 20-30 Subtotal colec- 
tomy mth ilcosigmoidostomy 
(L eft) Left paramedian inci- 
sion, disease confined to 
ascending and transverse 
colon, site ol resection in 
upper sigmoid colon (Right) 
Level of ileosigmoidostomy 


F'g- 20-31 Subtotal coke 
tom) mth ileostomy (Ie/z) 
Left paramedian incision, level 
of resection (extent of disease 
n °t indicated, see text) 
IK'gh/) Location of terminal 
ileostomy and mucous fistula 
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cits arc approxtinaud anteriorly with in- 
terrupted chromic gut sutures I lie skin 
is closed with interrupted bhek silk su- 
tures 

Postoperative care of the perineal 
wound consists of loosening and shorten- 
ing the drain on the third day, and ac- 
complishing complete removal of the 
drain on about the seventh postoperative 
da> Thereafter, perineal care should in- 
clude dad) irrigations of the cavity with 
a catheter, until it is evident that a “dead 
space no longer exists 

Vagotomy 

Vagus resection has been used as an 
adjunct in the treatment of ulcerative 
colitis but there is little evidence that it 
significantly influences the course of the 
disease Therefore, it secins unwarranted 
to recommend vagotomy as a part of the 
surgical treatment 

Partial Colectomy 

As previously mentioned, the natuic of 
ulcerative colitis with its associated com 
plications has in the past prompted sur- 
geons to adopt various types of palliative 
procedures This has been motivated by 
the desire to save the patient’s life or to 
avoid eventual total removal of the colon 
with its attendant permanent ileostomy 

There is no doubt that hy being ag 
gressise the surgical approach has been 
greatly simplified and made more direct 
However, there are still several palliative, 
procedures as listed below, that on occa 
sion can be used to advantage Figures 
20 29 20 30 and 20 31 illustrate the op 
erations schematically, and as indicated 
the left paramedian is the preferred in 
cision in each instance The diagonal 
shading represents the recommended site 
of resection in relationship to the extent of 
disease which is shown by the cross 
hatching 

Rit’ht colectomy with tleolransierse 
colostomy ( Fig 20 29) This operation 
should be performed only in those patients 
in whom the disease is completely con 
fined to the right colon 

Sub total colectomy uith ileosigmoid 
ostomy { Fig 20 30) This operation 


promises little success unless the rectum, 
sigmoid, and descending colon arc free 
front disci.se 

Subtotal colt ctomy utllt ileostomy (Fig 
20- fl) Ihis operation is more commonly 
used ts the first stage of a two-siage 
proctocolectomy It is also recommended 
in picftrencc to ilcosigmoidostomy for 
patients with no disease below the trans 
verse colon For patients with more 
hunted proximal disease, it is hoped that 
rcanastomosis of the ileum to the dys- 
functionali/ed colon can be accomplished 
at a later dale 

CAUL OF THE ILLOSTOM1 

Aftir the ileostomy has been con 
stnictcd, there arc several methods o 
dealing with it during the early postopera 
tisc jxriod When simple ileostomy '«•*> 
out colectomy has been performed, the 
stoma will probably function in 12 to 2 
hours If, on the other hand, the deos 
tomy is combined with colectomy, the 
stoma is not likely to function during the 
first -18 hours, and it may sometimes ta e 
as long as three days for the first 
charge to appear Some operators prefer 
to clamp the end of the ileum for 
hours before releasing it, and others are 
partial to intubation with a catheter c 
have preferred the immediate apphcation 
of a plastic transparent disposable 
which is cemented to the skirt at t e 
termination of the operative procedure. 
The stoma is thus easily visible for in 
spcction and in addition, protection ** 
afforded the skin from the moment t 3 
the ileostomy begins to function These 
are two very important advantages in 
use of the disposable bag The mam o 
jection to any sort of intubation B 1 
possibility that irritation of the ileum y 
the tube or catheter may lead to mfiam 
mat ion and subsequent fistulous formation 
at the stoma , 

The temporary disposable bag IS P 1 * 
erable to the permanent type of bag dur 
ing the early postoperative period i 
mouth of the temporary bag can be easi) 
changed in si7e as the stoma is observ ^ 
to go through the stages of swelling an 
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Noncemented 

a Soft disk {Perry, Pierce) 
b Haid plastic disk (Jonas) 
c Firm rubber disk, 

(Davol [1388J) 

operatn e day)' ffil 'Z,"'"' “ ‘V P °? 1 ' T1,,!re are ccram '"iponant features 

"Ith a more pennanein 'ivr! T ** “ “ S-mJ the app!n« 

phance * P nnan< - nt l XPc of ap- regardless of the choice of permanent bag 

used One needs to exert great care that 
the opening of the disk does not encroach 
too closely on the mucosa of the ileos 
tomy, so as to avoid the irritative and 
abrasive effect of its edges It is safe to 
allow a margin of an eighth of an inch 
between the inner circumference of the 
disk and the stoma, to allow for possible 
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tendency for leakage to occur 

It is necessary that the patient should 
have at least two bags, so that one can be 
cleansed and dried while the other is in 
use Each patient will develop his own 
habits, influenced undoubtedly by his 
metal fficiTTj?° le rubber Cll ff, whims or the lasting power of the cement, 
Grtck) ( Ua '°I [1326, I322J, however, a happy medium should be 
Flat, detach hi sought Too frequent changes of the bag 

plastic d k a r P ouch » ma y result in irritation of the skin if 

Jonas D ** '^orbot, Marlen, cement is used, but this is obviously no 
d Gisposabi° Un i fOS {England]) problem for those who do not use cement 
rubber j E , P ast,c pouch (Fazio On the other hand, a bag that is left on 
Royalpla'f ’ , ^ Cltz disk, too long without cleansing will give off a 

hart) ' S * C dlsk ’ Seep-Pruf, Car- very unpleasant odor When removed, the 
appliance should be cleansed with cool 
tap water that is allowed to flow vigor- 
ous!} through the bag, it should then be 
thoroughly cleansed with soap or a deter- 
gent Chlorox may be used as a deodorant 
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cits arc apiJroximattd anteriorly with in 
tcrruplcd chromic gut sutures The skin 
is closed with interrupted black silk su 
turcs 

Poslopcratn c care of the perineal 
wound consists of loosening and shorten- 
ing the drain on the third day, and ac 
comphshmg complete removal of the 
drain on about the seventh postoperativ e 
day Thereafter, perineal care should in 
elude daily irrigations of the cavity with 
a catheter until it is evident that a dead 
space no longer exists 

Vagotomy 

Vagus resection has been used as an 
adjunct in the treatment of ulcerative 
colitis but there is little evidence that it 
significant^ influences the course of the 
disease Therefore it seems unwarranted 
to recommend vagotomy as a part of the 
surgical treatment 

Partial Colectomy 

As previously mentioned the nature of 
ulcerative colitis with its associated com 
plications has in the past prompted stir 
geons to adopt various types of palliative 
procedures This has been motivated by 
the desire to sav e the patient s life or to 
avoid eventual total removal of the colon 
with its attendant permanent ileostomy 

There is no doubt that by being ag 
gressivc the surgical approach has been 
greatly simplified and made more direct 
.However ibexe are .still several jnalbatne 
procedures as listed below that on occa 
sion can be used to advantage Figures 
20 29 20 30 and 20 31 illustrate the op 
erations schematically and as indicated 
the left paramedian is the preferred in 
cision in each instance The diagonal 
shading represents the recommended site 
of resection in relationship to the extent of 
disease which is shown by the cross 
hatching 

Right colectomy mth ileotransierse 
colostomy ( Fig 20 29) This operation 
should be performed only in those patients 
in wlom the disease is completely con 
fined to the right colon 

Subtotal col clorny uith deosigmoid 
ostomy ( Fig 20 30) This operauon 


promises little success unless the rectum 
sigmoid and descending colon arc free 
from disease 

Subtotal colectomy tilth ileostomy ( Fig 
20 31) This operation is more commonly 
used as the first stage of a two stage 
proctocolectomy It is also recommended 
in picfercnce to ilcosigmoidostomy for 
patients with no disease below the trans 
verse colon For patients with more 
limited proximal disease, it is hoped that 
rcanastomosis of the ileum to the dys 
functionah/cd colon can be accomplished 
at a later date 

CARF OF THE ILEOSTOMY 

After the ileostomy has been con 
structcd there arc several methods of 
dealing with it during the early postopera 
tivc period When simple ileostomy with 
out colectomy has been performed the 
stoma will probably function m 12 to 24 
hours If, on the other hand the ileos- 
tomy is combined with colectomy, the 
stoma is not likely to function during the 
first -18 hours and it may sometimes take 
as long as three days for the first dis 
charge to appear Some operators 
to clamp the end of the ileum for 24 
hours before releasing it and others are 
partial to intubation with a catheter ' e 
have preferred the immediate application 
of a plastic transparent disposable bag 
which is cemented to the skin at t e 
termination of the operative procedure. 
The stoma is thus easily visible for in 
spection and in addition protection 1 
afforded the skin from the moment «h at 
the ileostomy begins to function The* 6 
are two very important advantages m t c 
use of the disposable bag The main o 
jection to any sort of intubation is 1 c 
possibility that irritation of the ileum Y 
the tube or catheter may lead to wdam 
mation and subsequent fistulous formation 
at the stoma ^ 

The temporary disposable bag is P re 
erable to the permanent type of bag mj 
ing the early postoperative period 1 
mouth of the temporary bag can be c3S '\ 
changed in size as the stoma is observ ^ 
to go through the stages of swelling an 
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Noncemented 

a Soft disk (Perry Pierce) 
b Hard plastic disk (Jonas) 
c Firm rubber disk, wire support 
(Davol [1388]) 

There are certain important features 
to be observed m fitting the appliance, 
regardless of the choice of permanent bag 
used One needs to exert great care that 
the opening of the disk does not encroach 
too closely on the mucosa of the ileos 
tomy, so as to avoid the irritative and 
abrasive effect of its edges It is safe to 
allow a margin of an eighth of an inch 
between the inner circumference of the 
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very unpleasant odor When removed, the 
appliance should be cleansed witfi cool 
tap water that is allowed to flow vigor- 
ously dirough the bag, it should then be 
thoroughly cleansed with soap or a deter- 
gent. Chlorox may be used as a deodorant 
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m a dilution of five to ten times with 
water, in winch the bag should be allowed 
to soak from one to 24 hours When 
cleansed, the bag should be hung on a 
hook or peg and allowed to dry thor- 
oughly before it is used again 

COMPLICATIONS OF ILLOSTOMY 

It has been our experience that m the 
immediate postoperative period, at least 
two thirds of the complications that occur 
bear some relation to the construction of 
the ileostomy In some instances, the ileos- 
tomy may discharge profusely, resulting in 
the loss of such excessive amounts of fluid 
that a senous electrolyte depletion re- 
sults In other instances, the ileostomy 
may function so poorly as to cause crampy 
abdominal wall pain and occasional ex- 
pulsion of gas and liquid ileal contents, 
creating the suspicion of an impending 
obstruction These two manifestations of 
dysfunction are most likely to occur dur- 
ing the early postoperative period, but 
may also be present as late as four weeks 
after operation When hypofunction oc 
curs a catheter should be passed in retro- 
grade fashion proximally up the stoma, to 
rule out the possibility of an early me- 
chanical obstruction It is also wise tem- 
porarily to discontinue oral feedings and 
to supply the body requirements via the 
intravenous route 

Obstruction 

Complete or incomplete mechanical ob 
struction may develop, which most often 
results from an adhesive band or from a 
volvulus of the small bowel around the 
limb of ileum leading to the stoma Metic- 
ulous care in constructing the ileostomy 
should lower the incidence of this compli- 
cation 

Early Postoperative Complications 

Other than the complications associated 
with the ileostomy, those seen in the early 
postoperative period arc such as might be 
expected to occur in any desperately sick 
patient who has gone through an ab- 


dominal operation These complications 
include peritonitis, thrombophlebitis, 
thromboembolism, pneumonia, wound dis- 
ruption, secondary peritoneal abscess for- 
mation, massiv c hemorrhage from residual 
disease in the remaining rectum or colon, 
coronary thrombosis, and wound infection 

Late Postoperative Complications 

In most instances, late postoperative 
complications arc related to the presence 
of an ileostomy , regardless of whether an 
associated partial or total colectomy was 
performed These complications will be 
considered under separate headings, as 
follows 

SKIN excoriation This condition can 
be most troublesome and disabling if if 
gets out of hand It is usually caused by 
the irntatmg efTect of the intestinal con 
tents that come into prolonged and inti 
mate contact with the skin, which in most 
instances, is a direct result of an ill fitting 
ileostomy bag The appearance of erosions 
early in the convalescence can usually be 
prevented by the use of a plastic dis- 
posable bag, adjusted in such a manner 
that it fits perfectly at all times, thus pre 
venting leakage 

The depressions and elevations that re 
suit from scarring around the stoma 
mitigate against efficient use of the bag 
When such a situation exists, it may be 
necessary to revise the stoma, under som 
circumstances, it may even have to be 
transplanted to a new location at a sale 
distance from the scarred area In some 
patients, the stoma retracts to such an e. 
tent that it lies in a deep concavity m 
that case, a revision is necessary, as it is 
otherwise mechanically impossible for any 
type of ileostomy bag to be efficiently 
used Localized areas of skin irritation art 
sometimes found in direct association wit 
superficial or deep stomal fistulas. An 
other cause of skin irritation is sensitivity 
to the cement or to the rubber cuff, oc 
casionally, patients acquire this sensitivity 
even after using the bag for prolonged 
periods 

prolapse This is a 


distressing com 
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" l Am the *hA 3 on S ina tes deeply 

ne ““*ry to " ,va11 Ia >0”. « “ 

order to erad.e , the P em oneal cavity in 
«*l ponmn T a “ '““pletely The du 
“ “»d to con./w'*™' 1 * and healthy ileum 
s ™V>s„ ” “ a Itoma 
Pobents eacesov” In some 

mucocutanp 6 SC2r Ussue develops at 
Besses, “w ° US J unct ure, and as it 
Jf* of the stoma T** ** gradual retrac- 
Ul11 c °nditio n T« c In 501116 “Stances, when 
5° n trolled bv f recot P ll2 cd it can be 
utic finger t, rec l Uen t dilation with the 
min d m usinr ~ e ' er> 11 must ** kept in 

=» manipulation of this sort 


that there is an inherent danger of its 
leading to fistulous formation The steno 
sis may progress to such a degree of d )S 
function as to require revision of the 
ileostomy There is ev ery evidence that this 
complication is less likely to develop if 
the ileostomy is constructed in the manner 
suggested by Turnbull or Brooke 
recession Where the mucosa of the 
ileostomy recedes into the abdominal wall 
on assuming a position of recumbency, 
there is usually no associated stenosis and 
the recession should therefore not be con 
fused with retraction Recession usually 
causes no disability and can probably be 
prevented by proper fixation of the 
mesentery of the ileum to the peritoneum 
of the anterior abdominal wall when the 
ileostomy is first being constructed 
ascending ileitis The development 
of localized or segmental areas of ileitis 
proximal to the ileostomy can occur after 
partial or total proctocolectomy For 
tunately, in our experience this has not 
been a frequent complication although 
one of our patients did have a fatal mas 
sive hemorrhage from just such a lesion 
Steroid therapy is suggested as the pn 
mary conservative approach to the prob 
lem However it may be necessary at a 
later date to resect additional ileum and 
to develop a new ileostomy from the 
small bowel proximal to the diseased area 
herniation Weakness of the ab- 
dominal wall may develop around the 
ileostomy, this can develop into a frank 
hernia in association with some prolapse 
at the stoma Under these circumstances, 
the ileostomy should be revised and the 
hernia repaired It may prov e necessary to 
transplant the stoma to a new location in 
order to obtain a satisfactory result 
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CHAPTER 21 


DIVERTICULOSIS and 
diverticulitis of the 

COLON 

Edwards. Judd and John M Waugh 


DEFINITION 

'“"A S' b % defincd M » 

cavity or tu fading from a main 

,m ' colon, “ dl ‘T , as ,h = “*■*»* A 

formed by „ ro , r,lculun ' IS one ihat is 
"css of th e P lnl ‘ “ 51 °" of fho omire thick 
"onlum r „l T 1 ' W “" A «•« d 'vor 
"menus m m k r , , Profusion of the 

I 11 ' "'"sculam " e ,; hroU f h " d <*« ■" 

m ■■ found ' co, on. such a de 

" cr . 0, vert, c„m °! a , blood ™el How 
"re detected ln ,, tbe c °l° n frequently 
"etuecn the , cr z ° nes ">*>, such as 
slonccs they u " de " 'vhich circuit, 

d, 'erticu| a Cur ,n double rows When 
‘"I"" and arc n attered throughout the 
aa led 'dnert,c?d„ mCr .?“ ! ' ,he condition „ 
e Presence of °th TblS r c fers °"*y to 
,h “ h ■" itself e h “ pouches or sacs, 
h" disease ™ " not be on as a 

'erticula become 1 .no*"", “hen di 
"rmed 'dnert lcu] , ,hc condition 

cul'tu results 

fACIDErvCE 

T , I) rserti Cu[ 

focmgenolomsi rela "' cly comm on 
gst encounters it fre- 


quently, because persons in the age group 
with which he deals when examining the 
colon often reveal rather widespread in- 
volvement Whereas studies at necropsv 
report divcrticuJosis in perhaps 10 per 
cent of cases, a much larger percentage is 
noticed after proper roentgenologic ex 
animations following barium enemas 
Diverticula are most commonly located 
in the sigmoid segment of the colon, al 
though the descending colon is frequently 
involved also The transverse colon oc 
casionally reveals single or multiple di 
verticula, but the right portion of the 
colon is involved much less frequently In 
several large senes at the Ma>o Clinic 
(Judd and Smith, Waugh and Walt, 
1956 and 1957), the rectum was found to 
be free from any involvement 
The sex incidence apparently is not 
important, as inflammatory changes arc 
seen frequently in both seves Most 
authorities quote a shghtl> higher inci- 
dence in men It would appear that the 
clinical s>mptoms might be more notice- 
able in men, since the protection afforded 
to the colon b> the uterus probablj 
masks some of the symptoms that other- 
wise would be apparent m women 
The age factor is of great significance 
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in suggesting that divcrticulosis can be 
considered a dt generative pioccss It is 
relatively uncommon to encounter divcr- 
ticuhtis in patients less than 45 jears of 
age Uc)ond the age of 50, the process is 
observed much more frequently This also 
coincides well with the necropsy findings 
The peak age incidence lies between 55 
and 65 years 

ETIOLOGY 

It would appear from the age inci- 
dence that congenital factors would phy 



Fig 21 1 Location of the lesions in surgi 
catty prosed colonic diverticulitis 


an extremely minor role in diverticulosis 
The exact cause is unknown The solitary 
diverticulum of the cecum is thought to 
be the only congenital process of this type 
in the colon, this presents as a true di 
verticulum The weakness that develops 
in the colonic wall with advancing years 
is looked on as the logical sequel of in- 
creased pressure from within As obesity 
is such a common accompaniment of di- 
verticulitis, it has been postulated that 


the increased fat deposited throughout 
the abdomen probably accounts for con- 
stipation, with resultant back pressure 
and secondary inflammatory changes in 
the diverticula 

It is difficult to explain with any 
degree of certainty the striking prepon 
dcrancc of diverticulitis in the sigmoid 
/one of the colon (Fig 21-1) It can be 
speculated that the narrower lumen at 
this point and the much freer mesenteric 
attachment may well cause increased 
peristaltic activity, with greater pressure 
The circuitous course that the fecal 
stream may pursue m this region might 
contribute to these factors The stool in 
the left side of the colon is much more 
solid than that in the right half, because 
spasm occurs during the natural course 
of expulsion of the fecal material, it roa > 
be that the sigmoid colon receives a much 
more traumatic stimulus, whereas the 
cecum and ascending colon, with a much 
wider lumen and a more liquid type ° 
feral content, would be spared this 
trauma 

Whether carcinoma is more prone 
develop in a colon that is the seat 0 
diverticulitis is a point of argument * 
believe that carcinoma of the lower P° r 
tion of the sigmoid producing obstruction 
in a colon already the seat of diverticulo- 
sis may well lead to diverticulitis in 
proximal regions, which would acc f“". 
for the occasional observation of 
diseases in one short segment of intestine 

PATHOLOGY 

The pathologic changes observed 
diverticulitis are those of variable degr 
of inflammation They vary from a ml ^7 
acute, localized process to huge abscess 
with perforation and formation of fi* tu 3 
It is characteristic that the intestm* 
which appears badly distorted from 
serosal side, when opened reveals a re 3 
lively normal mucosal appearance as' 
from the presence of the multiple os ' 

This feature is relied on heavily by » 
radiologist who looks closely for a ' [e ^ 
lions in mucosal patterns when he a 



DIVERTICULOSIS A,\D DIVERTICULITIS 

593 

MdVa 0 mma,‘ o n ^ , * io bCt ''“ h " d,!,cntl °" P^n is common, bang located 

! sc'erejy mvoKed "T! “ th ° “ *»■« 2«-S 

£“ ,h = condition frequent y °„7' rs ° ' l “ adran ‘ bccau5e of th = Nation of the 
bc one almost entirely of E ma J or “>' of the lesions in the 

*’ A mas, ,s comnLloeTTa 0 ™ T" J* "“T steady 

Abscesses may be microsconic or m “ he "“ h rxaccrbat,on s of more colicky 

'“PC. The ravolsed segnuS of r 7 ^ m ‘“" nal rram P s " " h “ stricture, be^ 
Steady shortened, ss.th gr adjl d “ T” m ° re ad ' a nced The patient may 
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,0 foil apprecanon (Mobley c al T”'" 8 1 8 , d “ '7' a poI >P ”4 be 

The structure most comm™! ' i j C cea ed Wl,hin 'he segment of colon 
“ men after perforation rf th ,nv ° I ''d b f diverttcuht.s and may be re 

diverticulitis IS the "ma^ Hd"," 1 , Sp0nS ' b,C '° r ,he « ■■ - 

“ tu| as into the bladder ar7 b add ' r lno " n ,hal actual hemorrhage may be a 
,ate s ‘ages, and the de/„ , '".' hc Sen ° us complication and that such hemor 

mmary infection may be extreme'*? '” ay '“ d '° exsa "P J "' aI 'on if it is 
fa drainage of such^n f? Surgl ‘ ni>t re cognized and treated m lime 
“h in a sigmoidove.,. abscess may re- If diverticulitis has progressed to per- 
The inflammatory n°ociT‘' OUS '”" J ? fora, ’“’’ Ib c usual signs of sepsis ssitbm 

m a stricture nroduem. J Y F*!!‘ ' he abd ouico ™U become apparent The 
Rrnchon svith great . S , advancc< J ° b tenderness may become generalized, 
wal1 Of the colon'for hlcl ' mnE of lh ' paralytic ileus may be extreme, and evi- 
ed etnato Us , sometimes n 6 d j Stancc 7 he dence of disseminated peritonitis may be 
' ags 'hat surround ., Cr ° tlC ’ e P 1 P I « ,c apparent If the sepsis is localized by 
•gmoid colon f orm C f pr ° CCSS in lbe nature, an abscess may proceed to the 
rotation to the urem “ . ““i, r P Iclure Point of threatening rapture through the 
and other viscera alC b °° d VC ”' ,S ' sk “ Sur 8‘ cal drainage of such an ab- 
y e extreme scess often leads to a colocutaneous 

CLINIPai c fistula As already mentioned, should the 

h SYNDROMES involved intestine perforate into the 

Sjmptoms j s urinary bladder, a colovesical fistula re- 

nd Signs suits that may defy vigorous efforts at 

hese vary denenrl.v, i , . proper treatment Perforation of the in- 

Qu f 15 a cute or r v, g ° n ub ^ tbcr 'he testme into the vagina, other loops of 
a y* there \ u ,i u r ° mc Most * re colon, or the small intestine has been 
-i c diverticulthe r _ e P eated attacks of noted on numerous occasions 

reform ] ' ^ s y Itjn S 
fc rent, a t. . * 0uI d be difi„_ UI1 . ... „,r- 

Laboratory Findings 
These are not particularly pathogno- 
monic Leukocytosis may be advanced 
but will not be particularly helpful in 
the differentiation of diverticulitis from 


. “l iorm If , , i . & ,,iu| c 

'^entiate shaml \° U d be dlfficult to dif- 
'hnical picturJ 3 \ bet " cen 'hese from the 
* ICn ' recalls t 3 ? n c e often the pa- 

habits u e ? mte change in the 
^''Pauon ahem” ‘ he form ° f 
« c Patient comn] w,dl diarrhea the differentiation of diverticulitis from 

^ distress ’ an( j ains a great deal of other perforating intrapcntoncal lesions 

tna y ex hibit abdominal The erythrocytic sedimentation rate may 
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reveal vanittons that also art not pir- 
ticularly helpful The sedimentation rate 
may remain increased long after the 
acute inflammatory process has subsided, 
and it is not to be relied on in attempt' 
ing to decide the proper interval for 
surgical intervention if all other clinical 
manifestations have led to the proper 
decision The inflammation may produce 
its most intense findings in the right 
portion of the abdomen which accounts 
for occasional confusion with appendicitis 

DIAGNOSIS 


The most important faetor in establish 
ing the proper diagnosis of diverticulitis 



Fig 21 2 Typ cal x ra> appearance of di 
vert cutos s with d sort cut tis 


is an accurate clinical history Previous 
bouts of inflammatory changes will have 
led to roentgenologic studies in the in 
terval and diverticulitis will be a matte 
of record for the patient Accurate inter 
pretation of the previous clinical picture 
combined with the present symptoms and 
signs will suffice in most instances 

Roentgenologic Aspects 
The x ray findings are usually specific 
(Figs 21 2 21 3) The experienced roent 
genologist looks for a stnetured zone 
especially in the sigmoid colon When this 


is a long narrow segment, much longer 
than tint commonly seen with a mahg 
nant tun or, coupled with little or no dis 
tuibanic of the mucous membrane pattern 
and with visualization of the typical sacs 
whether at the same location or near it 
the diagnosis is not often difficult How 
ever, thL most experienced locntgcno! 
ogist is the first to admit that he cannot 
distinguish this lesion with complete 
certainty in sonic cases and he is well 
advised to report only an obstructing 
mechanism in the sigmoid colon whose 
true nature cannot he determined at the 
moment Many carcinomas of the Mg 



Fig 213 D vcrticulos s of s gn o d ' »t h 3 
coinc dental polyp (arrow) 


moid arc coincidental with scattered 1 
verticula so that the mere presence o 
sacs can be misleading If the lesion ha* 
perforated one looks for the presence o 
free air in the peritonea! cavity especia > 
below the diaphragm In the chrom 
progressive type of obstruction roe”* 
ge no logic studies reveal dilatation of e 
colon proximal to the offending mer a 
nisin and the results of such studies cor 
respond accurately with the clinica 
picture Secondary roentgenologic nn 
mgs of note in many cases of diverticu 
tis include spasm in the segment involve 
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or lead to general peritonitis The most 
obvious confus, on arises with append, ritis 
Acute diverticulitis has been likened to 
left-sided appendicitis ■ and this is as 
good a description as any It might ap- 
pear that a right-sided syndrome should 
rule out dtserticuhtis but, as already 
mentioned, the distinction between right- 
sided and left sided origin of the patho- 
logic changes occasionally ,s most 
difficult to assess 
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Ftg 21 4 The x ray impression in this case 
was diverticulosis with diverticulitis and ob 
struction At operation, a large carcinoma of 
the left ovary was attached to the sigmoid 
colon, producing obstruction from the extrinsic 
mass 

Salpingitis or inflammatory and hemor- 
rhagic changes produced in an ovarian 
cyst that has become twisted on its 
pedicle occasionally produce considerable 
confusion More than one experienced 
gynecologist has proceeded with surgical 
treatment of what was expected to be 
disease of the utenne adnexa, only to 
discover that he was actually dealing 
with severe diverticulitis Before one op- 
erates because of a left adneval mass, it 
is comforting to have ruled out diverticu- 
litis by means of colonic fluoroscopy 
A left ureteral stone producing severe 
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reflex ileus associated with secondary 
sepsis of the upper part of the urinary 
tract may well pose an appreciable prob 
lem Ordinarily, proper identification will 
follow the usual type of urologic investi 
gallon 

Masses arising from other viscera or 
other sites of origin within the abdomen 
occasionally introduce some question 
about the proper diagnosis (rig 21-4) 
Regional enteritis may present a pattern 
similar to that of diverticulitis of the 
colon, especially if there ts any attempt 
on the part of nature to form an ab 
normal communication between loops of 
intestine 

The most important differential diag 
nosis to be made is that between car 
cinoma of the colon and diverticulitis 
Although on a thcoreuc basis the distinc 
tion should not be difficult, in the final 
analysis a course of treatment may have 
to be selected at an early date because 
colonic carcinoma cannot be ruled out 

COMPLICATIONS 


Most of these patients have had pre 
vious attacks of acute diverticulitis that 



Fig 215 Diverticulitis of sgmod with 
spontaneous external fistula and pens gmo dal 


have subsided on conservative manage 
ment A common complication of these 
attacks is stricture of the colon most 
often at the level of the sigmoid Routine 
roentgenologic studies may disclose a 
long narrow segment that may come as a 


bit of a surprise to the patient Distress- 
ingly often the patient is obese and at 
tributes the constipation to that factor 
If the stricture progresses to the point of 
virtual loss of the Jumcn, obstruction be 
comes apparent It is not common to 
observe such complete obstruction that 
gas cannot be expelled through the rcc 
turn, but emergency measures for ob 
struction occasionally have been required 
More frequently, the obstruction takes 
the form of chronic pain in the left lower 
quadrant, with intermittent cramps The 
patient may expel gas frequently enough 
that proper treatment will be delayed 
and he may be forced to suffer unneccs 
sanly on that basis The obstruction as 
sociated with diverticulitis typically » 
relenting in nature, so that the proximal 
colon may not be dilated This is in sharp 
contradistinction to carcinoma of the 
sigmoid, in which the constant unrelent 
mg obstruction produces a dilated proxi 
mal segment 

Perforation is one of the most feared 
complications This may involve a single 
diverticulum and may be sealed off 
quickly by epiploic tags, omentum or 
other viscera Frequently, however the 
perforation results in advanced abscess 
formation and occasionally in generalized 
peritonitis The localized pelvic abscess 
most often resolves, but it can lead to 
further intra abdominal sepsis such a s 
subphremc collections or suppurativ e proc 
esses in the portal vein system, or even 
to septicemia As noted previously, for 
mation of fistulas is a relatively frequent 
and extremely severe complication (Fig 
21 5) If the abscess has been drained 
surgically, the fistula will discharge on 
the skin of the abdominal wall and prob 
ably will remain patent until corrected 
surgically If the process has ruptured 
into the urinary bladder, the obvious 
vesicosigmoid fistula will persist. Other 
structures may become involved second 
anly In the presence of any obstinate or 
recurrent unnary infection it is well to 
rule out this complication of diverticuht 1 * 
by means of both cystoscopy and colonic 
fluoroscopy 

Hemorrhage as a complication of di 



diverticulosis and diverticulitis 

u ”Porlam S r oI e a “5 l t ™' ng , a m ° re and " ,ore 
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Rccem study of several large senes at 
the dime shows that the commonest 
mention for surgical treatment at present 
is inability to rule out carcinoma of the 
?°” af ‘" « h nusmc study (Judd and 
Smith, Waugh and Walt 1957) The 
presence of an abdominal mass that may 
he felt on manual palpation of the ab 
domen or on rectal or vaginal examina 
non or both, raises serious question as to 
the nature of the process With the pres 
cm day adjuncts to surgical therapy that 
arc universally available such a mass may 
be approached surgically with cxtremels 
low morbidity and mortality rates 
The second commonest indication is 
intractability of the process in the form 
of recurring attacks of acute diverticu 
htis Although the patient may be ex 
peeled to weather through an isolated 
attack and may fee 1 normal several weeks 
later, the pathologic changes may leave 
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The third commonest indication for 
surgical treatment m our experience has 
been the presence of a colonic fistula Usu 
ally such a fistula will be all too evident, 
but occasionally' there is an imminent 
fistula that only the closest study will 
reveal at a time when it still can be cor- 
rected by early surgical intervention 
Therefore, the man who has severe di- 
verticulitis and who presents suspicious 
microscopic findings in the urine or even 
definite urinary symptoms must be looted 
on as a candidate for the early formation 
of a fistula We consider that proper surgi 
cal treatment gn en at the proper time will 
produce a much more satisfactory result in 
such an instance 

Obstruction of the colon requires 


vative nl ar f , S concur red m this 
Ule,r “TO hrnt, " 1 “" the V realized 

T mba ^tSlu"° nS and iv- 

lke Patient 4th y wm forced >° leave 
SIoaia for a “ , , at one colonic 

° r n « year, ? b ' e . ” Umber months 
d "' | opmenl, ! h' b Sht of modern 

C , ha "Se for ,h'e b °r V f r > a Srahfymg 
‘fttwt and Eco n t,er has occurred (Gil- 
?*• Waugh M d ",°™ u . M °o™ and Kirk- 

‘ ■» now ^ 1957, Welch nnf) 

Patients no ]f ,' lorl knowledge that 
"rather through" "” d be forc,:d to 
c y may be g , repeated attacks, as 
.“"“Pine eradtea^ '*' “" da cted through 
° nc stage Seve "i^ the entlre process 
T'" 1 l>4o„d " al «*>• studl ra have 
a S c surgical *u y doubt that single- 
a Ia rg g ; l thcra Py »°w can be offered 

£ trCa S at J X y ° f P at,ents » if they „ _ 1C41111C# JC _ 

(lurfif nglc * cri tena^«Pr r it time . and ^ The patient frequently may be pre- 
ISjr j° d Sl mth \v °i ° U C j dosel y pared sufficiently well so that elective 
an d 1957) ’ au ffb and Walt, surgical therapy may be conducted with 

great safety However, we occasionally 
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see patients with advanced distention of 
the colon who cannot be prepared prop- 
erly and who must accept the only al 
ternative, namely proximal colostomy 
done as a preliminary procedure, fol- 
lowed at some interval by elective resec 
tion 

Perforation of the colon demands 
surgical intervention, and wc believe that 
this indication should be given more 
preference than it has been accorded in 
the past The perforation actually may 
be a free one, so that generalized peri- 
tonitis is already present More often, 
however, the omentum or adjacent vis 
ccra have sealed the perforation in part, 
so that formation of an abscess with ex- 
treme cellulitis has resulted Occasional!}, 
as has been mentioned, the perforation 
progresses to produce fistulas in other 
sites, such as loops of intestine, the uri- 
nary bladder and, especially if drainage 
has been attempted, in the skin of the 
abdominal wall 

Hemorrhage from diverticulitis is re 
cciving much more attention than was 
the case in earlier }ears, since massive 
hemorrhage now is being recognized with 
increasing frequenc} Rarely will the 
surgeon be called on to resect the colon 
as an emergency measure with hemor- 
rhage as the only indication However, 
exsanguinating bleeding will demand 
that this be considered more and more 
frequently in the future This history 
more often is one of recurring bleeding, 
whereas we formerly considered that 
bleeding from a mass in the colon most 
surely indicated carcinoma or at least a 
polyp, we now know that hemorrhage 
should take its rightful place in the list of 
indications for surgical inters cntion for 
diverticulitis 

OPERATIVE PROCEDURES 
Simple Suture 

This operation is mentioned largely to 
be condemned It has been said that the 
offending diverticulum in the presence of 
perforation may be located and dosed 
This is highly unlikcl), as most often the 


surgeon finds a brawny indurated mass, 
with or without frank pus, and he is 
faced with an impossible situation as far 
as simple suture is concerned If the lesion 
appears to be entirely inoperable, as it 
occasionally will, it is necessary to pro 
vide proximal diversion of the fecal 
stream In instances m which a single 
diverticulum might be sutured, it still 
appears preferable to provide a proximal 
vent in the colon, as a fecal fistula most 
surely could be expected If an abscess is 
encountered, it has been our practice 
simply to drain it, as the affected intes 
tine usually cannot be removed safely 
Because of the inflammatory changes in- 
volving the viscera, ureters, kidne>s, and 
iliac blood vessels, it would be foolhardy 
to attempt resection Having established 
proper drainage, we have insisted on 
proximal colostomy to prevent the in 
evitable disorderly fecal fistula that 
would eventuate otherwise 

Colostomy and Subsequent Resection 
Colostomy now is emplo>ed with far 
less frequency than in earlier years be 
cause of modern adjuncts to surgical 
care However, in acute diverticulitis, m 
diverticulitis with severe colonic obstruc 
tion, and in other similar situations, 
proximal colostomy is still the method of 
choice It has been our practice to place 
the colonic stoma in the proximal portion 
of the transverse colon, making certain 
that complete diversion of the fecal stream 
has been produced This may require ac 
tual division of the colon and separate 
cutaneous incisions for each loop of in 
testine Numerous ingenious methods have 
been devised to insure complete diver 
sion We have preferred the stoma in th e 
transverse colon, to keep the entire left 
abdominal wall and left abdomen free 
for the subsequent definitive resection of 
the diseased intestine Earlier we had 
thought it a mistake to place the stoma 
in the descending colon or upper part of 
the sigmoid, although it is granted that 
the character of the stool in this part of 
the colon is far less irritating to the skin 
of the abdominal wall and there t* 
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accurate intrapentoncal closure of the co 
Ionic stoma may be done readily with 
extremely favorable morbidity and mor 
tahty rates Even at best a case of 
severe diverticulitis may require the pa 
tient to be away from hi s work for as 
long as a year if the type of work re 
quires his absence when he has the 
colonic stoma It is obvious that any 
improvement in this situation shoulc * 
looked on with considerable interest 

Obstructive Resection 

This type of operation still has a place 
in the management of diverticulitis It is 
merely a modified Mikulicz operation 


° <JI TuariKiri He 

have employed it in borderline cases 
having exposed the sigmoid by a left 
sided incision and having decided that 
the inflammatory change is too severe to 
allow proper single stage resection with 
immediate primary end to-end colocolos 


Pm, 2 mon ‘b s havr , ♦** the ^ uIe lf 6 unmediale primary end to-end colocolos 
to K lmal “Ostomy fnr jl rVened I After tom y In ,h «s type of resection the sig 
tienT J >Crforatl ng divert, "f 1 IS bebeved mold is mobilized as completely as the 
in,- does not show put j U ltlS 'i 1,16 P a inflammatory changes will permit Since 
with ement of the ' e " Ce of defin,te malignant tumors are absent, only limited 
tfj. ,n 3 or 4 Vvee , Perl ora tne signs amounts of mesentery need be removed 
and Prcsenc e of D ’ f ° nC shou,d suspect and the short segment of colon may be 
~P r oceed with retPP* ralln ^ carcjn oma amputated over a three bladcd clamp or 
bJ n hc 'bkuhez “ ctl °n without delay a pair of Payr clamps (Fig 21 6 ) He 
thoi . Cm Pb>>ed m ° rescctJon had are careful to rotate the two loops of 
been a Proximal ea . r,lcr days even colon so that a deliberate spur is 
n ec Csta blished -j'» CO ° nic stom a had created (Fig 21 7 ) After selection of 
SJar y because th * " 3S ^nsidered this safe method, it formerly was con 
e Perisigmoiditis had sidered advantageous to continue in the 
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safest possible way, which called for 
crushing the spur by means of clamps 
and the ultimate cxtrapentoncal closure 
of the stoma (Fig 21-8) With the ad- 
juncts available today, one might well 
eliminate the spur crushing stages and 
simply close the colonic stoma after suit- 
able preparation However, the obstruc- 
tive resection itself may leave the ends of 



Fig 21 6 Obstructive type ol resection for 
mcrly used extensively but now reserved for 
emergency situations or extremely lnflamma 
tory lesions 

the intestine in an awkward position, so 
that this is not entirely feasible Obstruc- 
tive resection has been considered until 
recent years as a much safer method 
than a one stage operation, probably it 
wall continue to have a limited field of 
usefulness 


Single-Stage Resection with Immediate 
Primary Anastomosis 


This method is gaining a great deal of 
favor, especially throughout the United 
States It is never to be considered when 



Fig 21-7 After amputation of the mass by 
cautery (obstructive resection), a double-bar 
relcd stoma will result when the clamp 
comes off 



Fig 21 8 Intermediate step in the obstme 
live resection, consisting of application of 
crushing clamps to the septum, or spur 
The ischemic necrosis results later in a chan 
ncl between the proximal and distal loops so 
that the final stage of closure of the stoma is 
carried out at a later date 

the inflammatory change has progressed 
to the point of rendering the operation 
hazardous technically However, with 
complete modem preparation, the method 
is entirely feasible and, in projxrrly sc 
lected patients, it has been demonstrated 
repeatedly to be the operation of choice 
In several large senes at the clinic, it has 
been found that even when fistulas att 
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,', ndudm s those involving the 
wllT J ad f Cr ’ a onc -sI“go operation 
be satisfactory in some eases We 
„ " , e considered it svhen the colon 
acutely distended, but our efforts of 

^ 3aC )e, '' n dlr ccted toward lmprcss- 
g on our colleagues in internal medi- 
ine, as well as on the public at large, the 
j° resect,on between attacks of 
diverticulitis, because at that time 
P re P are the patient and his colon 
^ CtC ^ an< * carr y out an orderly, ac- 
to h e ’ ° n ,f Sta £ e Procedure We prefer 
lea j l " C P at,ent ,n the hospital at 
thi » da>S before the operation During 
, j lme » w given saline cathartics 
VI ®°. r0us im S a t»ons of the colon to 
jl er l h e content liquid and cleanse 
mtestine as well as possible Opinions 
Cr as 10 best antibacterial pro 
,„ am to he employed, and we have tried 
sanTfu different plans, all of which have 
mething to recommend them A two 
V period of effective antibiotic therapy 
anned to eradicate the coliform flora in 
e stool has reduced the morbidity and 
mortality rates to an extremely low 
gwre Of course other factors such as 
emia, low serum proteins, cardiac and 
Pulmonary difficulties, and metabolic 
Problems first must be brought under 
reasonable control 

A low left rectus vertical incision cx 
ending from the pubis to a point above 
e umbilicus often gives satisfactory ex 
Posurc. An oblique incision may be pre 
erred by some surgeons and has many 
advantages in certain types of bodily 
configuration The colon is mobilized by 
■noising the lateral peritoneal attach- 
ments as high as the splenic zone As 
a ready noted, remov al of the mesentery 
oced not be particularly wide if one is 
certain that only benign disease is 
present. The mere presence of diverticula 
,n *hc upper part of the descending colon 
or the distal portion of the transv erse 
colon has not demanded subtotal colectomy 
m every instance, since diverticulitis 
strikes only the sigmoid m 98 per cent 
of cases However, if melcna has been 
a factor, it is well to extend the resection 


to include all obvious diverticula The 
point of division of the colon should be 
inspected with extreme care to be certain 
that sutures are not placed in or near 
diverticula, the obvious weak spots It 
may be necessary to mobilize the rectum 
posteriorly if the lesion is low, but this 
can be accomplished readily so that the 
ends of the intestine may be approxi- 
mated without tension Whether one em 
ploys an ‘open or a ‘closed” anastomosis 
is entirely the choice of the individual 
surgeon, in our hands, the two techniques 
have resulted in about the same ultimate 
outcome We ordinarily employ a two- 
row anastomosis the outer layer being 
of interrupted sutures of silk or a similar 
nonabsorbable material We are careful 
to close the mesenteric defect to prevent 
internal herniation The lateral pen 
toncum may be closed, at least in part as 
the resection need not be as radical as in 
the average operation for carcinoma On 
many occasions, we have passed a long 
rectal tube upward through the anas 
tomosis and left it m place for a few 
days 

We are enthusiastic about the use of 
an indwelling nasogastric tube for a few 
days after operation to eliminate the 
factor of swallowed air Such tubes 
usually are tolerated well and are re- 
moved before any problem arises con 
ceming esophagitis or pharyngitis Rarely 
is it necessary to employ the temporary 
‘catheter gastrostomy currently in great 
vogue for many tyqies of gastrointestinal 
operations 

MORBIDITY AND MORTALITY 

The morbidity associated with surgical 
treatment of diverticulitis depends en- 
tirely on the individual circumstances In 
the perforated intestine with generalized 
peritonitis or extreme abscess formation, 
the morbidity in earlier years was con- 
siderable. With prompt drainage and 
diversion of the fecal stream coupled 
with proper antibiotic therapy, the mor- 
bidity at present is much less Of neces- 
sity when a multiple stage operation has 
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been necessary, the patient must be pre 
pared for a prolonged convalescence 
with multiple hospitalization problems 
However, modern adjuncts have done 
much to reduce these difficulties In ad- 
dition to the complications one would 
expect with abdominal surgical inter- 
vention of this magnitude, one is pre- 
pared for those accompanying the 
infected, distended, and even perforated 
intestine Wound infection and abscesses 
are not uncommon, but their incidence 
may be reduced with proper preventive 
measures Dehiscence of the wound, al 
though less common than was formerly 
noted, still must be guarded against 
Postoperative peritonitis still may be a 
factor, especially if indiscriminate anti- 
biotic therapy has been employed and the 
bacteria have become resistant to 
ordinary agents Urinary infections arc 
common, as the bladder and ureters may 
have been compromised by pre existing 
abscesses or fistulas 

Other complications are much the 
same as those for surgical treatment in 
this general region of the abdomen 
When the one stage operation is done on 
a properly prepared patient, we have 
reason to expect a far less complicated 
convalescence Although some pulmonary 
complications may exist and minor 
wound infections may develop, we arc 
much better prepared to deal with these 
problems and keep them minor Thus, 
whereas multiple stage operations may 
require the patient to be away from work 
for perhaps six months at least and 
during that time to be hospitalized for 
45 to 60 days, now it is entirely reason 
able to expect that a properly conducted 
one stage operation would necessitate a 
single trip to the hospital whose duration 
would be perhaps 12 to 14 days, indud 
mg the entire preoperative preparation 
The advantages of this situation are too 
obvious for further mention 

In regard to die mortality rate, sur- 
geons in an earlier day accepted a ccr 
tain mortality rate, dealing as they were 
with such bvdly complicated conditions 
This situation probably will continue 


when the disease is neglected or ex- 
tremely complex However, m the most 
recent clinic series of 113 consecutive 
one stage resections, only a single death 
occurred in the hospital and this was 
from a coincidental problem having no 
relation to either the diverticulitis or the 
operation 

RESULTS 

As mentioned previously, if a patient 
has proximal colostomy only and the 
stoma is closed later without resection 
we have learned that in two thirds of 
such instances recurrent diverticulitis will 
develop, demanding more aggressive 
treatment Since diverticulitis is in the 
sigmoid m 98 per cent of cases, one might 
expect that a 98 per cent rate of cure 
would be achieved by removing the sig 
moid This, of course, is not realized in 
actual practice Recurrence has been re 
ported after resection, but this may prove 
on careful scrutiny to be disruption of 
the suture line with secondary forma 
tion of fistulas or persistent abscesses 
Another possibility is the development of 
diverticulitis m the descending colon 
especially if a stricture has formed at the 
anastomosis distal to this point It is dif- 
ficult to assess the rate of cure on an 
accurate percentage scale, but results of 
removal of the diseased intestine m our 
experience have been as satisfactory as 
those of any surgical treatment wC 
undertake 
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CHAPTER 22 


TUMORS OF THE RECTUM 
AND ANUS 

Rupert B Turnbull , Jr , and George Crtle, Jr 


TUMORS OF THE RECTUM 
Incidence. 

Rectal cancer ranked sixth and 
seventh respectncly in males and 
females as a cause of death from cancer 
in the United States from 19o5* (Table 
22 1) In ten major cities of the United 


be considered as a single organ — then 
cancer from the two would assume an 
important second place in frequency Sot 
both men and women in the United 
States The reported number is increas 
ing too influenced in part by better 
reporting by increasing numbers of 
proctoscopic examinations of cancer con 
iCious patients by an alerted profession 


Table 22 1 Frequency op Occurrence op Cancer and Death Rates United States 19S5 



Stale 



Female 


Frequency 
tat ng 

S It of cancer 

Deaths per 
lOOfiOO 
populai on 

Frequency 

rat ng 

S le oj cancer 

Deaths per 
100000 
populat on 

1 

Lung bronchus and 

, 

Breast 

26 I 


trachea 

28 0 

2 

Uterus 

18 2 

2 

Stomach 

17 5 

3 

Colon 

16 5 

3 

Prostate 

16 6 

4 

Stomach 

9 8 

4 

Colon 

14 0 

5 

Ovary 

8 5 

5 

Pancreas 

8 3 

6 

Laver and bde passages 6 3 

6 

Rectum 

7 7 

7 

Rectum 



States for 1947 and I948f cancer of the 
rectum was sixth position both for men 
and for women with an incidence of 5 4 
per cent of all cancers (skin cancer ex 
eluded) Should the rectum and colon 

• Nat anal Office of Vital Slat sues Slat tucal 
Research Seel on Med cal Adairs Department 
American Cancer Society October 16 1957 

f Public Health Sen ice Cancer Motb d tp 
Senes, No t 10 I950-I95’ 


by the inclusion of so called malignant 
polyps and the increased life expectant's 
of the jjopuJation as a whole with more 
people coming into the cancer age 

Rankin and Graham stale that “ 
ace is no J trrtr to the ocrurrr nee o 
malignant lesions of the colon an 
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rectum ” This is true but there are 
relatively few patients with cancer of 
the rectum less than 30 years of age At 
the Cleveland Clinic the majority are 
from 55 to 65 years of age Gant, in 
1902, placed the greatest incidence of 
cancer of the rectum between the fourth 
and si xth decades of life 

Site of Grow th 

The rectum and the s igmoid colon are 
t he commonest sites of cancer in the 
large intestine The c ecum is second In 
3,542 patients with cancer of the colon, 
75 per cent were m the terminal portion, 
which emphasizes the value of digital and 
proctoscopic examinations in the early 
diagnosis of this disease I f the rectum 
is considered to extend 15 cm abo ve 
t he dentate line , and then arbitrarily 
divided into thirds about 5 cm m length 
roughly 80 per cent would be locate d 
above the 5 cm Jevel (Table 22-2) 
(Fig 22-1 ) 

Multiple Carcinoma of the Rectum 

Carcinomas can coexist in the rectum 
However, i f satellite polyps (in which 
histopathologic cancer can be demon- 
strated) and cancers arising in the 
presence of fa milial polyposis are clim 
mated, the incidence of dual lesion s is 
low Generally, multiple carcinomas o f 
t he rectum _ar& more likely to occur _m 
young patients^ or in those who have 
polyposis of the familj al or acquir ed 
type 

Etiology 

The cause of rectal cancer is unknown 
It is unusual for cancer to be preceded 
by recognizable precancerous lesions u» 
any organ of the body, even in the colon 
and the rectum The majority of cancers 
of the rectum develop insidiously without 
premonitory signs or symptoms, but (1) 
•""familial polyposis, ( 27 "saktary or localized 
adenomatous tumors of^the rectum 
(rectal polyps), and (3jchromc non- 
specific ulcerative colitis are known pre- 
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Table 22 2 Sites and Percentages or Occur- 
rence in 3,542 Patients with Colonic 
and Rectal Cancers 
(Adapted from Rankin and Graham) 


Site of canter 

ft umber of 
patients 

Percentage of 

3 542 patients 

Rectum 

1 599 

45 14 

Rectosigmoid 

627 

17 70 

Sigmoid colon 

480 

13 55 

Cecum 

211 

5 95 

Colon 

602 

16 99 

Anus 

23 

0 64 



Fig 22 1 Incidence of cancer m rectum 
and colon By location ( After Rankin and 
Graham ) 


cancerous lesions And, although the 
prompt and successful treatment of pre- 
cancerous conditions could prevent m- 
testtnal cancer only in a small fraction 
of cases, it is the only method of con 
trol we have at this time 

Precancerous Lesions of the Rectum 
Familial Polyposis 

origin Familial polyposis (transmit- 
ted by a dominant gene) is accepted 
as a precancerous disease. Adenomatous 
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polyps appear in the rectum some time 
after birth The growth rate of the polyps 
is governed by unknown factors Al- 
though the polyps are usually dissemi- 
nated through the colon and the rectum, 
we have observed some persons in whom 
no rectal polyps are found Cancer may 
develop within the polyps or from the 
mucosa between them at any time after 
the age of 16 years By the age of 40 
years, most persons so afflicted will have 
succumbed from cancer if prophylactic 
surgery has not been done The diagnosis 
of polyposis is easily made from examina- 
tion of the rectum or colon 4 Parrot ben ly - 
ing ' of the finger nails or c lubbing o f 
t he finger s and toes often is present Pa 
tients with familiaj polyposis have a 
history of loose stools or e xcessive dta r 
rhea and anemia i^A* sharp change in 
bowel habit, the occurrence of blood, 
and of diarrhea alternating with constipa- 
tion, may be the first indication that 
cancer is present In some instances there 
is no previous familial history of colonic 
cancer, but the polyposis of the colon 
and rectum may be of the disseminated 
familial type with the same potential for 
cancer 

Rectal polyposis may exist without in 
volvemcnt of the colon, this is not to be 
included in the familial variety In the 
Peutz Tethers syndrome there is dis 
s eminat e d polyposis o f the colon and the 
r ectum , as well as of the small intestine, 
and pigment is found distributed on 
various portions of the body, particularly 
the li ps, in the form of Icntiycnes 

Infiaminatory_polyposi_s fjiscudopoly - 
posis) of chronic ulcera tive cqIiJis, inul- 

tiplc benign _lymphoid polyps _of the 

rectum, and polypoid hypertroph y of the 
mucosa (mucosal polypous), are easily 
differentiated by study of biopsy speci- 
mens Polypoid hypertrophy of the 
mucosa of the rectum mav appear on 
proctoscopic examination to be multiple 
polvposis (adenomatous polyps), but 
again is differentiated by a microscopic 
study of excised tissue These mucosa] 
polyps arc not adenomas, but are simply 
hypertrophic polypoid projections of the 


mucosa For these reasons, biopsy always 
is indicated 

TREATMENT OF FAMILIAL POLVPOSIS 

In this relatively rare disease prophylactic 
surgery will serve best to protect the 
patient from colorectal cancer Although 
Pukes found the incidence of cancer to 
be 70 per cent in patients with inherited 
polyposis, it is best that the development 
of a colorectal cancer should be con 
sidered inevitable and the patient treated 
accordingly Colectomy and a permanent 
ileostomy would ideally prevent the oc 
currence of colorectal cancer, but many 
of the patients are young and relatively 
asymptomatic In the light of recent ob 
servations on the spontaneous disappear- 
ance of rectal polyps following colectomy 
and lleorectal anastomosis this radical 
treatment may not be necessary 

slrcical principles If rectal cancer 
is not present, it is sufficient to remove 
all the colon and the upper portion of 
the rectum, making a low 
anastomosis This relatively short 
remnant of the large intestine may be 
visualized at six month intervals, and any 
polyps that are present may be treated 
by electrocoagulation Fortunately, the 
development of cancer in the residual 
i octal segment is infrequent In recent 
years we and others have observed that 
if the rectal polyps are left untreated 
and the colon is removed and ilcorecta 
anastomosis is established at a low level, 
the rectal polyps disappear in some oi 
the patients There is therefore little 
reason to remove the rectum on the 
grounds that too many polyp* are 
present ” 

SLRCICAL TECHNIQUE Colectomy WltO 

lleorectal anastomosis can be performe 
safely in one stage in patients who are 
voting and in good health After ade 
quatc ptcparation, the colon is remove 
with as much of the mesentery is P°* 
sible, because of the cv cr present threa 
that a small carcinoma with metastaue 
paracolic nodes may exist The sltnm 1 
should I* divided at the ileocecal valve, 
care being taken to preserve the llcocoic 
artery and vein and their branches to t e 



tumors of THE RECTUM AM) ANUS 

carried' do "V postcnor dissection 
ed down well in front of Waldeyer’s 

necenal Cndo P e !' lc f «®a It ,s „ ei ,her 
necessary „ Qr desirable to divide the 

ind Cr of r !h aI , 1,gamen,S A, " r clos, ng the 
end of the terminal ileum, side to side 

c ( °.,'" d to - e ," d ) ■leorectal anastomosis ,s 
easily earned out with two layers of fine 
chromic catgut and silk suture? °L„ r 
jj« the pdyp, * hat are pr ““‘ Atr^hy 
and disappearance of rectal polyps may 
ale from six t „ „ lne m omhs ”, “ ay 

me eJectroeoagulation of residual polyps 
may be earned out ^ 

Solitary or Localized Adenomatous 
rumors of the Rectum 

of°t,i ZtoZZ?* °"‘r ««■> 
cancerous P ,s VP a „ L“ any ' vay prc 
These adenomatous tumor 

sometimes referred to as 
the 'associat'd ar ° lmportant because of 
tnnate ? d !ymp ' oms and their m 

Son T™ W,h reC,a ‘ Ca "“ r I» 

ts . W 

^PO'VP^" "> fl th™t the 
moner'vvTtl? Hecial polyps become com 

Zre ofrel adv ““"S They -can 

iT~;— — dLamal es than females Coder, 
K '5“ hav^staTed, "An 

Wl™ d d° f ,he ‘™ e ,nc ‘ d '"“ 
nature f* pend! on the source or 
da a f “ a, " laI s,ud -' d According 
7 « 7 ,'T “ de, “““n centers, I to 
detretert fl,° f P°P u| ation hale un- 

It per P° tP s B me found that 12 to 
Kars of ’ P crsol “ there than 40 
while nnr^t P°l>Ps of the colon 

age nroun h' CVCry tcn pcrsons of this 
colored o P h “ ° t” 111 ’ that can be dis- 
coicred on proctoscopic examination 

or ned tOLP< r Rectal pol)ps are s essile 
£cdunculated_ masses of admr,ma~. 


tissue that may be localized or diffuse 
Some are papillary and may be so soft asm 
be missed entirely on digital examination 
The diffuse sessile polyp is veliety to the 
touch Some of the localized or pedml 

toors ™ C ” 0ma,ous P0'>Pt are solid 
tumors They may be firm or hard, de- 
pendmg on the amount of react, ye 
fibrosis in the stroma or whether or not 
they contain foci of cancer 
Rectal polyps may be clinically dif 
ferentiated from rectal cancers Y The 
dimcally benign rectal polyp „ sessile or 
pedunculated reasonably soft, freely 



F,g 22 2 Benign reclal polyp The adra 
cent mucosa ,s polypoid and ’following « 
moval^ becomes excrescent so called recur 


movable, and nonulcerating Rectal can- 

and’ b"J h ' “j h ' r hand ’ are ulceratmg 
and hard and there usually ,s some 
moderate local fixation While benign 
polyps bleed briskly after biopsy, care 
commas bleed but hide, the tissie break 
■ng away easdy m the biopsy forceps 
Rarely, soft polypoid cancers are m- 
f'h" 1 ' fro-" benign po, >p s e *. 

cept by histologic examination 
The clinical differentiation between 
cancer and polyps „ important because 
an important decision „ be made 
regard o the treatment of the patient 
with (clinically benign) rectal polyp 
which .here are found foe, of histo. 
pathologic cancer In general „ u 
said that any cancer is capable of 
metastasis, while benign appearing polyps 
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Fig 22 3 Classifies 

lion of (carcinoma in) 
rectal polyps ( -1) is 
situ Cytologic carci 
noma mihont ims^n 
nf hn^m^nr membrane 

{B) Superfici al Card 
noma with r eduplicatio n 
of the luin na and in\a 
t .n n nf the basemrn i 
inembrane and lamina 
propna (C) Iruaine 
carcinoma with lmasion 
of m usculans m ucosae 
and associ ated des mo- 
plasia ( Courlci y Sur 
gery Gynecology ^ 
Obstetrics 9/ f-5 M»X 
1952 ) 
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TUMORS OF THE RECTUM AND ANUS 


(in which there is histopathologic evi- 
dence of cancer) rarely metastasize and 
may be treated by local means 
Rectal polyps are important because of 
their association with cancer The rectal 
polyp should be considered a sentinel 
for a cancer that may exist nearby or 
higher in the rectum or in the colon 
Half of our patients undergoing resection 
for colonic or rectal cancer have one or 
more rectal polyps At least one third of 
these patients have satellite polyps grow 
ing in the immediate vicinity of the 
cancer Although the majority of patients 


rectal polyps is not “ whether some- 
thing should be done about the lesion, 
but what should be done” Polyps should 
be treated because of prolapse, bleeding, 
or the excessive secretion of mucus As 
precancerous lesions they should be de- 
stroyed There are certain prerequisites 
for treating rectal polyps First, all the 
mucosa of the rectum and the lower 
sigmoid colon should be examined 
minutely to ascertain whether or not a 
cancer exists in association with the 
polyp It is most important to visualize 
the pedicle of any polyp to be treated. 



Fig 22-4 Pedunculated polyp of colon with small associated carcinoma 


with a single rectal polyp have no as- 
sociated cancer, the clinical rule of * look 
above" nevertheless is a good one to 
follow 

CARCINOMATOUS FOCI IN RECTAL POLXPS 
Cancer may be histologically identified 
in about 10 per cent of rectal polyps, and 
may be invasive or nomnvasive in re- 
spect to the underlying musculans 
mucosae The type of cancer may be 
mucosal (carcinoma in situ) or super 
ficial, extending into the l amina propn a 
carcinoma invades the mus- 
culans mucosae of the rectum and is 
accompanied bv a desmoplastic tissue 
response 

TREATMENT OF RECTAL POLS PS The 
most important consideration concerning 


to ascertain its site of origin and whether 
or not it is located at the margin of car- 
cinoma Figure 22-4 depicts a small 
cancer closely associated with a pedun- 
culated polyp 

TREATMENT OF MALIGNANT RECTAL 
polyps The criteria for clinical benig- 
nancy in a rectal polyp have been stated 
previously Generally, rectal polyps in 
which there is demonstrable histologic 
cancer may be treated by local means if 
they look benign They rarely metasta- 
size and metastasis is so infrequent that 
the risk of death from radical surgery 
far outweighs the possibility of death 
from spread to other organs Such a 
polyp must, however, appear to be benign 
to an experienced examiner In making 
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the final decision for radical surgery or 
the conservative removal of these polyps, 
one should constantly keep m mind the 
combined 97 7 per cent corrected five year 
survival rate of Dukes’ A cancers of the 
rectum (Table 22-3) 


Table 22-3 Cancer or Rectum Five Year 
Survival eor A, B, and C Cases* 


A umber of 

Stage 

Crude 

survival 
rate, % 

Corrected 

survival 
rale, % 

206 

A 

80 4 

99 9 

565 

B 

61 3 

76 0 

717 

C 

26 1 

WQUEN 

31 3 

129 

A 

81 8 

93 8 

206 

B 

71 6 

82 0 

433 

C 

29 1 

32 7 


• Kcpuli!ut.ril through the com my of the Proceed ngt ol 
the Royal Society of Med cine 


We prefer mass coagulation as a 
method of treatment for rectal polyps 
Cold” surgical excision occasionally is 
indicated for a pedunculated polyp or 
one that has prolapsed through the ana I 
canal and is under direct observation 
The cold surgical excision of po!>ps 
located higher in the rectum rarely is 
indicated and is difficult because of ex- 
posure and the risk of hemorrhage, more- 
os er should occult cancer be present as it 
is in 10 per cent of polyps, it is not de- 
sirable to place any sutures because of the 
possibility of unplanting viable cancer 
tissues 

The removal of polyps by the electro- 
coagulating snare is in wide use, but has 
disadvantages and dangers The wire loop 
of the snare cannot be seen at all tunes 
when the current is applied, particular!) 
for the removal of large polyps Damage 
to undcrl>mg structures or frank per- 
foration ma> occur In addition, the 
Hcctrocoagulating snare docs not always 
control blet ding from the arteries in the 
submucosa Hemorrhage from sites above 
the 5 cm. level may be difficult to con- 
trol other tlian by laparotomy We be- 


lieve that “total excision” biopsy of 
polyps located high m the rectum is lm 
practical and dangerous 

Chronic Nonspecific Ulcerative Colitis 

This disease must be regarded as pre- 
cancerous, but rarely under other than 
the following circumstances (1) long- 
standing ulcerative colitis, beginning be- 
fore puberty, and (2) ulcerative colitis 
existing as active disease for more than 
10 years 

The over all incidence of cancer arising 
in the course of chrome nonspecific ulcera- 
tive colitis does not seem alarming, it is 
about 3 5 per cent This low incidence 
probably results from the annual inclusion 
into the total group of newly discovered 
cases 

The pseudopolyposis of ulcerative colitis 
has little relation to the development of a 
cancer and is not an indication for colec- 
tomy Occasionally patients are examined 
who have had ulcerative colitis for more 
than 10 years and who are chronically 
ill but who do not particularly desire to 
undergo colectomy cither for the treat- 
ment of their disease or for cancer 
prophylaxis Biopsy of the rectal mucosa 
at intervals has been of value in four 
such instances, the finding of carcinoma 
in situ and of the superficial type pro- 
vided sufficient stimulus for the patient* 
to undergo colectomy In each instance 
the mucosa of the colon was found to be 
similarly in\ olv ed 

Dukes states that “ there is some 
evidence to suggest that cancer is most 
likely to develop in the healing phase of 
colitis at a nmc when medical sujicr- 
v ision might be relaxed Perhaps this 15 
due to the fact that at this stage two 
influences are operating which we know 
to predispose to cancer m other circum- 
stances One of these is continual re- 
generation of epithelium and the other 
is the prestnee of abundant vaso-forma- 
tive tissue Tins may provide an explana- 
tion for the liability to malignancy in tht 
healing phase of the disease " Warning of 
the possibility of cancer must be given 
those with long-standing active colitis. 



tumors of the rectum and anus 

useteTh , r0 “' S ™ S ‘ Ud> ’ ° f the co1 ™ ■» 
useless, but occasional biops) of the rectal 

XT T be lhe " : 'y '"«iLT b 

which a colitis patient may be matched 
to detect malignant change m the mucosa 

Pathology „f Carcinoma of the Rectum 
Macroscopic Cancer 

nomam' pcd , uncuIated a «d sessile ade 
nomatous and papillomatous polyps in 


It may slosWy encompass the lumen of the 
rectum in napkin ring fashion There may 
be early lymphatic metastasis (Fig 22 6) 

,, carcinoma often occurs m 

the upper recl and causes obstmction 

in the bon el The cancer is tough and 
Jtecause of the great aSo^n, of 
reactive fibrosis (Fig 22 7) 

,urf a ~ # “" ca,cv }° m - a of Die rectum is 
surface cancer and may be non.nvas.ve m 
regard to the musculans or perirectal 
t!L it has an excellent prognosis On 





amexcluded X f ° C * ° f adenoca rcmoma 
four m d Imm cons ‘deration there are 
r “ COP ‘ C ‘fP' s "f ounce, of the 

1 pflntfc c a rcinom a is a polypoid 
,i~ggf4fetUgowS- mto the luh^ f 

tum’sf^rTirrfff-Pf-t 110 ™ ,U I J1 The 
prolanse c — yjnovable and tends to 
Prolapse or intussuscem dunnu boy, el 
moy cnients (F.g~22 5) U 

canci ^ Ccra,,n 2_grJJife carcinoma is the 
SETsSM*"*- L^hc icciiim I, 

lie exophytic 3 ‘°"e "T” “ ‘° "“V* 
\hill ,i , le «t grows into tie 
“ah of the boy, cl or t hrough it In tune 


first examination it may appear to in 
volve most of the mucosa 
Some carcinomas are broad and flat 
and are margin atcd_byj>cn lgn jjoly^oid 
tumors Often this benign border is sub 
jected to biops> and leads to a false 
histopathologic diagnosis For this reason 
it is essential to examine carefully the 
mucosa of the rectum both above and 
below any benign appeanng tumor 

Microscopic Aspects 

Rectal cancer anses from the t ubular 
glandu]ar_epi the hum and thcreforeTs 
classified as adenoca rc inoma The tumor 
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the final decision for radical surgery or 
the conservative removal of these polyps 
one should constantly keep m mind the 
combined 97 7 per cent corrected five year 
survival rate of Dukes A cancers of the 
rectum (Table 22 3) 


Table 22-3 Cancer op Rectum Five Year 
Survival for A B and C Cases* 



Slag t 

Crude 
fv* year 
turnial 
rate % 

Corrected 

sunical 
rate % 

206 

A 

MtV 

80 4 

99 9 

565 

B 

61 3 

76 0 

717 

C 

26 1 

31 3 

129 

A 

i OMEN 

81 8 

93 8 

206 

II 

71 6 

82 0 

433 

C 

29 1 

32 7 
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We prefer mass coagulation as a 
method of treatment for rectal polyps 
Cold surgical excision occasionally is 
indicated for a pedunculated polyp or 
one that has prolapsed through the anal 
canal and is under direct observation 
The cold surgical excision of pol>ps 
located higher in the rectum rarely is 
indicated and is difficult because of ex 
posure and the risk of hemorrhage, more 
over should occult cancer be present as it 
is in 10 per cent of polyps it is not de 
suable to place any sutures because of the 
possibility of implanting viable cancer 
tissues 

The removal of polyps by the electro- 
coagulating snare is in wide use but has 
disadvantages and dangers The wire loop 
of the snare cannot be seen at all times 
when the current is applied particularly 
for the removal of large polyps Damage 
to underlying structures or frank per 
foraUon may occur In addition the 
elcctrocoagulatmg snare does not always 
control bleeding from the arteries in the 
submucosa Hemorrhage from sites above 
the 5 cm. level may be difficult to con 
trol other than by laparotomy We be 


licve that total exasion biopsy of 
polyps located high in the rectum is un 
practical and dangerous 

Chrome Nonspecific Ulcerative Colitis 

This disease must be regarded as pre 
cancerous, but rarely under other than 
the following circumstances (1) long 
standing ulcerative colitis beginning be 
fore puberty, and (2) ulcerative colitis 
existing as active disease for more than 
10 years 

The over all incidence of cancer arising 
in the course of chronic nonspecific ulcera 
fate colitis does not seem alarming st is 
about 3 5 per cent This low incidence 
probably results from the annual inclusion 
into the total group of newly discovered 
cases 

The pseudopolyposis of ulcerative colitis 
has little relation to the development of a 
cancer and is not an indication for colec 
tomy Occasionally patients are examined 
who have had ulcerative colitis for more 
than 10 years and who are chronically 
ill but who do not parUcularly desire to 
undergo colectomy either for the treat 
mem of their disease or for cancer 
prophylaxis biopsy of the rectal mucosa 
at intervals has been of value in four 
such instances the finding of carcinoma 
in situ and of the superficial type pro- 
vided sufficient stimulus for the patients 
to undergo colectomy In each instance 
the mucosa of the colon was found to be 
similarly inv olv cd 

Dukes states that there is some 

evidence to suggest that cancer is most 
likely to develop in the healing phase of 
colitis at a time when medical super 
vision might be relaxed Perhaps this « 
due to the fact that at this stage two 
influences arc operating which we know 
to predispose to cancer in other circum 
stances One of these is continual re- 
generation of epithelium and the other 
is the presence of abundant \aso-forma 
tive tissue This may provide an explana 
tion for tf c liability to malignancy in the 
healing phase of tl c disease. Warning of 
the possibility of cancer must be given 
those with long-standing active colitis- 
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and papillomatous polyps m 
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“ *»* '"“mpass the lumen of the 

turn in naplon-nng fashion There mav 
be early lymphatic metastasis (Fig 22 6) V 
3 Stenosmg ca,cm oma oftcn occun in 
the upper rectum and causes obstruct, “ 

resilient ZLI’S ST^a“ g® » d 
reactive fibrosis (Fig 22-7) ~ 

4 7>i#urr carcinoma of the rectum ,s 
"I a “ add ma 7 be npnmvasne 
fip? J° * he ““seulans or per.recal 
(L has an excellent prognosis On 



“'thh,deL^/;s/^"“"* | K «‘e 'he lumor , 


i ihe luir 


are Seeded fon/m °5 ad m°carcinoma 
four maernsr consideration, there are 
rectum ° PIC types of cancer of the 

u a p°i>t°“ I 
ih^hoTrrpTTr" 5 ^^ -- 11110 the lum en of 

Ihrrg,' ° r "> lnva s'on 

le^is^'TX 311 - 0 ^' rectum The 
prolapse or and “ nds JP 

"rofemetus (F./fc!^ d “ nn ^ b 2"-'l 

eanccflnil “ ,h ' 

prows in~thn~H m l i^ e rectum It 

■be exophync ,'™'° n r°TE>s"e 'o 
wall of t i,_ . 1T f* ,c > 11 gro\ss_mto the 
■he bowel or t hrough ,L In tune 


first examination it may appear to m 
\oIve most of the mucosa 
Some carcinomas are broad and flat 
and are marsir^ted^^ben^^, 7 d 
tumors Often this benign hordes Sub- 
jected to biops>, and leads to a false 
histopathologic diagnosis For this reason 
it is essential to examine carefuJK the 
mucosa of the rectum both above and 
below any benign -appearing tumor 

Microscopic Aspects 

Rectal cancer arises from the tubular 
ghin c|ul ar — epi tjjelium and therefore Ts 
classified as adenocarcin oma The tumor 
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F g 22 7 Stenos ng care noma 


is con posed of lam na of cuboidal or 
columnar cells with little tendency to 
form mucus Various amounts of ana 
plasia may be present in any one tumor 
s^olloid carcinoma is an adenocarci 
noma w Ltll . mnrm_in_-lhC-)n div dua l cells 
which compresses the nucleus and c>to 
plasm to gi\c the typical si gnet ring ’ 
ap pear ance 


sAi aplastic carcinoma (carcinoma sun 
plex) shows l ittle tend e ncy to form 
gla ndular stru ctures and the neoplastic 
cells exist as solid~sEeets 

Mtcroscopie Grading of Cancer 
Rectal cancers arc graded by Brodei* . 
meth od according to the predom nance of 
undifferentiated cells or glandular struc 


TUMORS OF THE RECTUM \\D \NUS 

tures seen microscopically The grading 
of tumors is dependent on the patholo 
gist s interpre ation of the portion of 
tumor selected for biopsy and is therefore 
not entirely representative, it invokes an 
estimate of the amount of dediflerentia 
tion seen on the sections Tu mors of 
Q£gdes_l^an d 2 are least d ed ifferentia ted 
and invasivg and therefore have an ex 
cellent prognosis Tumors of Gr ades 3 
and_4_arg_assoaated wit h vascu lar and 

lymphatic mv asi on and have only a fair 
j2_E0or^E£?SD0sis Most rectal cancers are 
Qia^eJi Fortunately, G rade 4 tumors 
are less common , when discovered they 
have ajready invaded the Ivmphatic 
channels and the regional bloo d vessels 

Spread of Carcinoma 

Carcinoma of the rectum may be con 
nned to the lumen of the bowel or it may 
extend directly through the coats of the 
rectum into the surrounding fat or into 
the regional lymphatics or the blood 
vessels Submucosal spread of cancer of 
e rectum is unusual and may indicate 
a high grade of malignancy with exten 
sive metastasis to the regional lymph 
nodes 

’•''local, extension It is important to 
remember that fij{atiaii_of_a_rectal cancer 
°€Sji_Qt_JiecessanIy indicate inoperability 
HLJncurability Cancers on the anterior 
' va , j 'he rectum may be bulky and lm 
mobile but they seldom invade the seminal 
vesicles prostate or neck of the bladder 
m t e male, or the vagina in the female 
cause of the protective Denonvill i ers 

a 5£i‘L> however, d irect extension or 

mmiigati on into the ce rvix the v agina 
«rejLerjsj,ss oc ,atd with-JupQQT 
ih ^ lrect un as ton of the dome of 

c bladder in the male by cancers 
ocated high on the anterior rectal wall 
00000 te a bad prognosis pro 
'* ao cn hloc resection is done well 
outside the cancerous borders Caranomas 
t e upper rectum may transgress all 
m? tS j t ^ 1C rectum ^d extend directly 
mto adjacent sigmoid colon small mtes 
e » eccum, or appendix Although these 
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Fig 2° 8 Dukes classification of cancer 
(Top) Tumor 1 m ted to rectum and its coats 
(Center) Extern on into pericol c fat ( Bot 
tom) L>n ph node metastasis 

bulky masses of tumor fixed viscera pre 
sent a formidable appearance in the 
pelvis at laparotomy lymph node metas 
tasis often has not occurred and en masse 
resections are successful 

Dukes’ Classification of Cancer 
Dukes has classified rectal cancer into 
three stages (Fig 22 8) according to the 
extent of spread 
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Stage A Carcinoma is limited to the 
walls of the rectum There is 
no extension into extrarecta! 
tissues and no metastasis to 
lymph nodes 

Stage B Carcinoma extends into extra 
rectal tissues by direct conti 
nuity, but has not spread to the 
regional lymph nodes 
Stage C Metastasis has extended to the 
regional lymph nodes 

In a senes of 215 patients operated 
upon for cancer of the rectum, Dukes 
found that 18 per cent could be classified 
as Stage A, 35 per cent as Stage B, and 
47 per cent as Stage C 

Lymphatic Spread of Carcinoma 
Carcinoma of the rectum invades the 
regional lymphatic structures and appears 



as secondary growth in the regional 
lymph nodes m about half of the patients 
operated upon ( Table 22-4) The surgical 
tieatmcnt of cancer of the rectum was 
not based on accurate knowledge of this 
route of spread until 19(H when the work 
of DcJamcre, Poirier, and Cunco on the 
lymphatics was published Further clan 
fi cation of the lymphatic spread of cancer 
of the rectum is to lx. found m the 


classical works of Gilchrist and David, 
Coller, Kay and MacIntyre, and Glover 
and Waugh 

The lymphatic drainage of the rectum 
parallels the arterial patterns (Fig 22 9), 
thus metastasis can occur upward into 
the inferior mesenteric lymphatics from 
a carcinoma at any level Metastasis 
downward (retrograde), however, is rel 
atively rare and is noted particularly 
when the superior lymphatic routes are 
plugged with tumor Lateral (hypogas 
trie) metastasis can occur" from tumors 
located at or below the anlenor pentoncat 
reflection of the rectum* (corresponding 
to the plica of Kohlrausch) , but not from 
above this level as demonstrated by Sauer 
and Bacon, thus cancers located in the 
mfrapentoneal portion of the rectum 
may mctastasi7c laterally as well as 
upward We shall later see how this 
knowledge can be applied to the selection 
of an operative procedure for cancers at 
various levels in the rectum 

Regional Lymph Wodes Draining the 
Rectum 

Regional lymph nodes he along the 
course of the major vascular channels 

* It is our contention, when viewing the 
ventral rectal wall in the pelvis from above 
during operations that the anterior rectal pert 
toneal reflection starts where the longitudinal 
muscle fibers begin to be obscured or covered 
by subpentoneal fat From here the peritoneum 
extends downward and ventrally to the cul-de 
sac of vanable depth when it again extends 
upward to the bladder fmafef or lower uterine 
segment If this anterior peritoneal reflection 
point is seen and tagged with silk prior to rec 
tal excisions it will correspond to the level of 
the middle valve of Houston [plica of Kohl 
rausch] This valve is constant unless destrojed 
by disease ff the rectum is removed the ano* 
closed with a pursestnng and the rectum filled 
with formal n the proximal end closed with a 
pursestnng and the specimen left to float tn 3 
large jar of foimahn so it will assume normal 
contour and is then opened longitudinally the 
following will be observed The middle »alvc 
of Ho iston and the tagged point of ventral 
peritoneal reflection will be at the same level 
The rectum* of fifty male and female patients 
were examined in this manner No variation in 
level of more than I cm was demonstrated- 
Gan ett W \ult \f D Personal communica 
uon (Jan 26 1959) on unpublisl ed work. 
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The surgical attack on cancer of the 
rectum is directed against removal not 
only of portions of the tumor laden \iscus 
but also of as much of the surrounding 
tissues as possible, together with the 
tissues containing the highest, the lowest 
and the most lateral lymphatic nodes 
The primary direction of the lymph flow 
of the rectum is upward along the 
superor hemorrhoidal artery and the 
inferior mesenteric vessels posterior to 
the duodenum The lateral flow is through 
the anterolateral rectal ligaments con 
taming the middle hemorrhoidal vessels 
into the lateral pelvic hypogastric areas 
The levator am muscles arc important 


the liver through the portal venous 
system Highly malignant cancers arc 
more likely to become angioinvasive than 
are those of low grade malignancy The 
frequency of vascular invasion has been 
determined by macroscopic and micro 
scopic studies of the removed specimens 
and by a special radiographic technique 
In addition the portal venous blood 
returning from the cancer bearing seg 
ment of the colon to the liver has been 
examined for malignant cells These cells 
are demonstrable in about one third ot 
patients undergoing operation for colo 
rectal cancer In 1955 Fisher and Turn 
bull demonstrated neoplastic cells in the 


Ta.ce 22 A Relation o, Ace op Patt.nt to 


\ umber of A umber u. th Percentage uith 
pa lentt met as loses melastases 


V umber cf \ umber uith Percentage with 


• Rrpubluhed h ough h« cour .y of he P act'd np ol he Royal Soc e o 

only because direct extension of a low portal ve ^ c g operation Later one 

lying cancer may take place into them who had undergone ^operation ^ ^ 
Although these muscles have lymphatic hundred conse ^ u P cei|s m t h c 
channels of their own the mam collecting larly examine ™ forc Md a f ter 

tfunks o f the rectum do not tratel along o£ , hl! tu mor bear.ng seg 

"The tenmna, portton of rh. rectum , «. tat nng 
drained by lymphatic channels that pass 33 p . i cc j an( j ua s resected 

to the mWnal regton These channe.s seg^ Thandhng Ten 
communicate with those of thc anal canal with neoplastic cells in 

and follow the same d.stnbuUon but “J"Ld In the rema.n 

metastasis to inguinal nodes is rare unless th P ^ the bouel ua s divided 

the anal canal is directly invaded by ‘‘g. j below t he tumor and the entire 
tUm0r vascular pattern and mesentery were 

Carcinoma o/ the Rectum Spread by interrupted without direct manipulation 
Venous Channels of the tumor bearing segments Ncopia 

Carcinomas extendmg into the para cells "“ C p^pems^hese studies suggest 
rectal fat are backed by a rich network ™ y r[ P nce of m tenv.pting the venous 
of vascular channels and often invade P° vascular patterns before 

tile veins Tumor emboli may then reach an 
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attempting to mobilize the cancer bearing 
segment 

Apparently the finding of malignant 
cells in the venous blood is not of absolute 
importance in prognosis, since undoubt 
edly exfoliation of neoplastic cells exists 
in more patients than those m whom it 
can be measured The present belief is 
that the host has a definite capacity for 
destruction of a given number of neo 
plastic cells, but when the capacity to 
destroy is exceeded, the growth of hepatic 
metastasis seems likely to occur Engell 
has reported long term survivals of pa 
tients with gastrointestinal malignancy in 
whom cancer cells were found in the 
venous blood He observed that neoplastic 
cells were as common in survivors as in 
nonsurvivors 

Peritoneal Extension of Carcinoma 

Carcinomas located on the anterior wall 
of the mtrapelvic portion of the rectum 
occasionally extend to the peritoneal 
surface and seed on the peritoneum 
These neoplastic implants vary in macro- 
scopic appearance, and are seen as tiny 
translucent plaques or excrescences or 
as hard while fibrous-appeanng plaques 
A careful search of the omentum may 
reveal these implants within the folds 
Under these conditions resection may be 
inadvisable, at best the outlook is hopeless 
and anastomoses would soon be riddled 
with neoplastic tissue Invisible implants 
occasionally are on the ovary at the time 
of operation, and become cjstic masses 
that may be so large that laparotomy is 
required for relief of symptoms For this 
reason, in menstruants, the ovanes should 
be removed at the same tune that the 
cancer of the rectum or the colon is 
resected 

Signs and S)mptoms of Cancer of the 
Rectum 

The symptoms of cancer of the rectum 
depend upon its size and position in the 
rectum rhose tumors located m the 
lower third of the rectum cause outlet 
sj mptoms such as false urge to defecate. 


frequent small movements, and discharge 
of blood and mucus If the sphincters 
are involved, there may be incontinence 
and pain Carcinomas located in the 
upper two thirds of the rectum are 
manifested by a change m bowel habit 
and rectal bleeding The change m bowel 
habit may suggest obstructive symptoms 
such as decrease m number or volume 
of movements accompanied by cramps, 
retention of gas, and abdominal disten 
tion The earliest symptom is a change in 
bowel habit with the passage of a small 
amount of blood Generally the blood is 
mixed with the stool, but with low lying 
tumors it may be discharged separately 
bleeding Actual hemorrhage is un 
common with malignant tumors, but is 
more common with hemorrhoids, large 
benign polyps or diverticulosis A well 
established cancer of the rectum bleeds 
consistently with every bowel movement 
Pain is an uncommon symptom of 
cancer of the rectum The mucosa of the 
rectum is insensitive However, a tumor 
that extends into the presacral fascia and 
is attended b> inflammatory changes in 
that area may cause a dull postsacral 
pain Low l>ing cancers that invade the 
region of the dentate line and sphincters 
may cause pain during bowel movements 
or while sitting 

Diagnosis 

Bleeding from the rectum is natures 
‘red flag” of warning, and along with 
any of the aforementioned signs and 
s> mptoms should be an indication for a 
specified order of rectal examinations 
external inspection digital examination, 
proctosigmoidoscopic examination Most 
cancers of the rectum can be felt with 
the fingers, those l)ing just bejond reach 
of the finger can he seen easil> with the 
sigmoidoscope Roentgen examination ol 
the rectum for cancer is inaccurate and 
should not be employ cd unless a proximal 
lesion « suspected 

Digital examination is best carried out 
with the patient in the left lateral posi 
tion and using the index finger of the 
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examiner's right hand Most tumors of 
the middle and the lower third of the 
rectum can be palpated As previously 
stated, certain palpable masses arc easily 
confused with cancer of the rectum a 
large, irregular, hard cerv ix in the female 
atypical carcinoma of the prostate with 
tumor embracement of the lower rectum 
in the male, malignant deposits in the 
rectovesical pouch or the cul-de-sac, and 
extrarectal stenosing metastasis from scir- 
rhous carcinoma of the stomach The 
absence of blood on the examining finger 
may be evidence that a tumor mass is 
covered with mucosa and docs not ongi 
nate in the rectum 

Sigmoidoscopy is absolutely necessary for 
accurate diagnosis The head down posi- 
tion of the patient on a tilt table is ideal 
Water suction, a biopsy forceps, and a 
coagulating diathermy unit should be 
available Enema preparation is unde 
sirable since the finding of blood or 
bloody stool suggests the presence of a 
bleeding lesion located above the rectum 


removal of the rectum Moreover, 
attempts have been made to remove the 
rectum for carcinoma of the prostate, 
Blumer’s shelf, and other hopelessly in- 
curable metastatic deposits mentioned 
previousl) Carcinomas are fragile, and 
portions for study are easily obtained and 
with characteristically little bleeding The 
hardest part of the tumor should be 
remoted for histologic evaluation since 
some carcinomas are margin at ed b> soft 
benign papillomatous tumor 

Differential Diagnosis 
Some tumors arising in the rectum or 
within the walls of the rectum or from 
adjacent organs may be mistaken for 
primary carcinoma Below are listed neo- 
plastic or inflammatory tumors simulat- 
ing cancer of the rectum Column A 
gives the statistically most important 
tumors, Columns B and C are included 
for the sake of completeness The impor- 
tance of study of biopsy material cannot 
be overstressed 


A Tumors oulude 
the rectum 


B Tumors arising ittlhtn 
the rectal ualts 


C Inflammatory or 
other tumors 


Carcinoma of the prostate 
Blumer s shelf 
Endometriosis 
Pelvic lymphosarcoma 
Metastatic scirrhous card 
noma of the stomach 


Lymphoid polyp 
Carcinoid tumor 
Lymphosarcoma 
VaricosiUes 

Leiomyosarcoma 

Malignant melanoma 


Oleoma 

Lipogranuloma 

Ameboma 

Tuberculoma 

Actinomycosis 

Syphilis 


Symptomatic patients who object to the 
pain of proctosigmoidoscopic examination 
should be examined under anesthesia 

Barium enema study should not be at 
tempted m patients with cancer of the 
rectum if there is any suggestion of 
obstruction The diagnosis is easily made 
without it Although additional lesions in 
the colon may be palpated at the time of 
operation, a good roentgen study of the 
colon, when possible, is even more 
mformativ e 

Biopsy should be performed on every 
patient with a rectal tumor The histologic 
report should always be available before 
surgery is undertaken Failure to follow 
this rule has led to the unnecessary 


Carcinoma of the prostate, secondary 
talignant deposits in the rectovesical 
ouch or cul de sac (Blumer s shelf), 
nd endometriosis occasionally are con- 
ised with primary carcinoma of the 
>ctuiiL Atypical carcinoma of the prostate 
iay embrace the rectum in the form of 
hard collar, and in some instances may 
ven produce obstruction The mucosa of 
ie rectum is not involved, but it may 
e edematous and may have a papillary 
ppearance owing to submucosal infil- 
ration Diagnosis is made after h,s * olo ^5 
• u dy of sections of tissue obtained with 
be Vim Silverman needle 
Metastatic scirrhous carcinoma ojuic 
tomach occasionally spreads b) wa> of the 
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properitoneal lymphatic channels to grow 
profusely in the extrarectal tissues so as 
to produce a cuff stricture of the rectum 
within an inch or two of the anus Ob 
struction may supervene After digital 
examination the examining finger is not 
covered with blood the patient does 
not have rectal bleeding as there is no 
mucosal lesion Endoscopic examination 
will reveal the area of stricture to be 
covered by mucosa that may be edema 
tous because of infiltration Diagnosis is 
made after histologic study of sections of 
tissue obtained with the Vim Silverman 
needle Roentgen studies of the stomach 
reveal the primary lesion 

endometriosis Deposits of endome 
trial tissue may grow not only in the 
cul dc sac but also may invade the recto 
vaginal septum and produce hard fixed 
nodular masses that on palpation re 
scmblc carcinoma Rarely invasion of the 
mucosa of the rectum on the anterior 
wall results in bleeding from the rectum 
during menstrual periods 

Peine lymphosarcoma arising in the lat 
era! hypogastric rigions of the pelvis may 
fonn unilateral nodular masses easily 
palpable through the rectum Often there 
is edema of the corresponding leg or 
thigh There is little confusion with pn 
mary t aranoma of the rectum 

Lymphoid polyp (benign lymphoid 
tumor) of the rectum is an aggregate of 
hypertrophied lymphoid follicles located 
m the submucosi It projects into the 
rectum from under the mucosa and is 
firm and pale 1 cm or less in diameter, 
and often is found at the time of routine 
examination Microscopically the lymph 
oid j>olyp resembles a lymph node and 
germinal centers art present however 
the characteristic sinusoids of the lymph 
node are absent Usually the overlying 
mucosa is intact In general they behave 
in a benign fashion and do not produce 
symptoms Diagnosis is cstabl shed by the 
study of bopsy specimens the Irsion mav 
lie treated by minimal coagulation 
Caret u id lurtor (aigcnl'iHliM nu) rf 
the rectum is rate It arises from the 


Kultschitsky cells of the tubular glands 
and must be differentiated from carci 
noma because of the treatment Usually 
carcinoid tumors of the rectum are firm 
yellow polyps of 1 cm or less in diameter 
and produce no symptoms Carcinoid tu 
mors must be considered as malignant be 
cause they invade locally and sometimes 
metastasize In principle treatment should 
be directed tow ard the ablation of a small 
locally invasive lesion that seldom metasta 
sizes Electrocoagulation of the tumor and 
the immediate area in which it grows is 
sufficient therapy Local surgical excision 
may be inadequate and may result in 
local recurrence and metastasis 

Large carcinoid tumors of the lower 
rectum arc treated by the abdomino 
perineal resection of the rectum and 
establishment of a permanent colostomy 
Studies of urine for the determination of 
the degradation product of serotonin (3 
hydroxy indoleacctic acid) might be of 
value prcopcrativcly as an aid to detect 
metastasis 

Diffuse submucosal lymphosarcoma of 
tiie rectum may mimic carcinoma of the 
rectum There is bleeding loss of weight 
anemia and diarrhea Endoscop c ex 
amination reveals a markedly rugose and 
convoluted indurated bleeding mucosa 
simulating carcinoma of the diffuse tvpc 
or the rectum may be studded with 
lymphosarcomatous nodules The diagno 
sis is established by adequate biopsy and 
histopathologic study 

Varicosities of the rectum arc cnco m 
tered rarely The rugose bleeding mucosa 
may mimic pnmarv carcinoma of the 
rectum Varicosities may be secondary to 
cxtrahepatic or intrahcpatic block in the 
portal venous system or nny exist sunpl) 
as diffuse cavernous hemangiomas Dia" 
nosts is made bv proctoscopic cxanunation 
where one can easily sec and compress 
the large tortuous veins under the 
mucosa The rectal loentgenograms 
gest advanced diffuse deforming inflam 
niatory disease However scattered 
jhlebfhihs tli3t often are present in the 
veins may reveal the tme diagnosis. Ln 
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fortunately, plain films of the rectum are 
not often made, and the barium enema 
may obscure the phlebohths A rectal 
hemangioma that appeared to be a tumor 
of the rectum and was thought to be in- 
operable was reported by Hellstrom, 
Hultborn, and Engstedt 
Leiomyosarcoma of the rectum is rare 
Tumors of 1 cm or less may be locally 
excised, but larger tumors arising from 
the musculans of the rectal wall have a 
poor prognosis and often metastasize to 
the lungs 

Malignant melanoma of the anus is 
rare About 100 cases have been published 
since the report by Moore in 1857, 
thought to be the first Malignant mela 
nomas arising in the mucosa above the 
dentate line are extremely rare, and are 
to be differentiated from cancer of the 
rectum by study of biopsy material Dc 
laney, Scudamore, and Waugh postulated 
that any malignant melanoma that oc 
curs on the mucosal surface cither repre 
sents an extension from a primary tumor 
at the dentate line or arises from cell 
rests that are pulled up a few centimeters 
from the proctoderm at the time of fusion 
with the hmdgut An important distinc- 
tion is that these primary rectal lesions 
do not appear to contain pigment 
whereas the metastatic lesions often will 
be heavily pigmented The prognosis with 
malignant melanoma of the rectum is 
grave The tumor follows the same pat 
tern of metastasis as that noted when 
melanomas occur in other parts of the 
body Pack, Gerber, and Scharnagel re 
ported that 19 of their patients having 
melanoma of the rectum lived five years 
after diagnosis Delaney, Scudamore, and 
Waugh reported that 5 of the 10 patients 
reported previously from the Mayo Clinic 
died from metastasis in seven months or 
less after diagnosis 

Squamous cell carcinoma arising from 
the mucosa of the rectum is an oddity 
The diagnosis is established by study of 
biopsy material Dixon, Dockerty, and 
Pow clson reported a pea sized squamous- 
cell carcinoma that arose from the 


mucosa of the midrectum He excised the 
rectum and found a lymph node with 
metastasis in the pararectal fat just out- 
side of the musculans and about 5 cm 
above the dentate line There is no satis- 
factory explanation for the occurrence of 
a squamous cell cancer in the mucosa of 
the rectum 

Submucosal oleoma of the rectum may 
be observed after the injection of oil 
soluble anesthetics It is pale yellow, has 
a smooth surface, and when incised an 
oily substance drains freely from it 
Biopsy and histologic study reveal char 
actcnstic oil granuloma 

Spontaneous lipogranuloma of the rec- 
tum is rare, but it may be confused 
clinically with primary carcinoma The 
mucosa is thrown up into deeply rugose, 
bright red folds and occasionally is ulcer- 
ated There are few symptoms The 
examiner characteristically believes the 
lesion to be an atypical carcinoma and 
repeated biopsies are usually made 
Histologically there is a diffuse granulo 
matous response in the submucosa with 
suppuration, and presence of numerous 
multinucleated giant cells surrounding fat 
droplets The etiopathogenesis of spon 
taneous lipogranuloma is not known In 
the several cases that we have observed, 
removal of the overlying mucosa has re 
suited in the eventual healing 

Tuberculosis of the rectum is becoming 
rare Usually it takes the form of com- 
plicated fistulous disease The diagnosis 
is made by repeated stained smears and 
positive findings of tuberculosis on roent- 
genograms of the chest Although studv 
of biopsy material and smears of pus from 
the fistulas are of value, the diagnosis 
cannot be proved unless the acid fast 
organisms are seen in section Occasionally 
the patients response to an antitubercu- 
losis medical regimen is the only clue as 
to the diagnosis After prolonged medical 
treatment, surgical treatment of residual 
fistulas is satisfactory 

Actinomycosis of the rectum is ex- 
tremely rare Cope and associates re 
ported only six cases m which the disease 
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was thought to be primary In four of the 
patients the actinomycotic masses were 
excised because they were thought to be 
malignant tumors This highlights the 
importance of a differential diagnosis that 
rules cancer in or out In the fifth pa- 
tient, a huge tumor was thought to be an 
inoperable malignant mass Cope and as- 
sociates considered the condition a diag- 
nostic puzzle, primarily because it was 
discovered late in its course, and sec- 
ondary infection tended to mask the 
actmomyces Chronic inflammatory tissue 
easily simulates malignant disease clini- 
cally Many cultures, sections, and smears 
arc necessary to discover the invading 
organism. According to Cope and as- 
sociates, the signs consisted of pus and 
mucus in the stools, and alternating con 
stipation and diarrhea The only certain 
positive diagnosis can be made by finding 
the organism or ‘‘sulfur granules’ in the 
pus Fortunately, actinomycosis is sensi- 
tive to massive and prolonged penicillin 
therapy 

radiation ULCER The mtrautennc 
insertion of radium for certain cancers of 
the cervix may cause actinic damage to 
the rectal mucosa The patient seeks 
treatment because of severe diarrhea, 
rectal bleeding, and intense and relentless 
pain The onset of symptoms may be 
from three weeks to 18 months after 
therapy Increasingly severe, deep pelvic 
pain may herald the appearance of a 
rectovaginal fistula The radiation ulcer 
(opposite the cervix on the anterior rectal 
wall) is recognized by the characteristic 
yellow or white slough seen in its base, 
and by the excessive bleeding that results 
from the slightest trauma to the area 
during examination Medical treatment 
comprises the administration orally of 
insoluble sulfa drugs, and locally, hot-oil 
retention enemas and nocturnal retention 
enemas of solutions (or suppositories) 
containing hydrocortisone acetate Should 
{xrforanon (rectovaginal fistula) occur, 
a divrttiiig sigmoid colostomy must be 
made following colostomv, healing of 
email rectovaginal fistula* mas 1* slow, 
over a year or longer Hie surgical closure 


of a rectovaginal fistula is not often suc- 
cessful, but in recent years * pull through” 
operations to remove the damaged rectum 
have been done 

Amebomas ( amebic granulomas) of the 
rectum are extremely rare Amebic ulcera 
tion resulting m localized and suppurative 
tumors of the rectum are mentioned here 
only for completeness of the record An 
inflammatory mass of the rectum simula- 
ting carcinoma should be investigated by 
study of biopsy material and spreads, for 
the presence of Endamocba histolytica if 
the diagnosis is not otherwise definitive 

Syphilitic lesions of the rectum are also 
rare Syphilitic “tumors” have been noted 
twice at the Cleveland Clinic in the last 28 
years In one patient (1930) a gumma of 
the rectum was treated by abdommo 
perineal resection at a penal institution 
hospital The other patient was admitted 
with a large papillary tumor of the rectal 
ampulla The biopsy specimen was re- 
ported as chronic inflammatory tissue, 
and the patient was hospitalized with 
intent to repeat the biopsy, however, 
within three days a secondary sy philhd 
appeared and appropriate treatment was 
instituted 

Treatment 

The radical removal of the rectum or 
portions of the rectum is today the ac- 
cepted treatment for most malignant 
tumors of that organ Under certain con- 
ditions of age and infirmity, rectal cancer 
may be treated by surgical diathermy and 
radon seed implantation The success of 
the treatment of any disease is measured 
ideally by a comparison of the results m 
treated and untreated patients We do 
not yet know the natural history of the 
disease or the fate of any large number 
of untreated patients with cancer of the 
rectum Tn 1936, Dafand, Welch, and 
Nathanson compared findings in 100 pa- 
tients with untreated cancer of the tec- 
tum to those in 42 patients who had 
undergone radical ojxration Statistical!* 
the groups were not comparable, but 1° 
the untreated group the median length 
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of life after diagnosis was 14 months, in 
the surgically treated group the median 
length of life from treatment to death 
was 27 months Both groups necessarily 
represented a high degree of selection 
"hich influenced the survival rates but 
the comparison is encouraging to the 
surgeon undertaking this type of pro 
cedure 

Pnor to 1900, removal of the rectum 
for cancer was accomplished through the 
perineum There was little thought of the 
upward or lateral spread of neoplastic 
cells, and great importance was placed 
upon preserving the sphincters The many 
variations in technique were dictated bv 
the manner in which the coccyx or por 
tions of the sacrum were removed Often 
colostomy was made in the perineum or 
in the area of the resected sacrum 

In 1908, Miles of London reported a 
combined abdominal and perineal method 
for excision of the rectum At first the 
mortality associated with this procedure 
" as formidable, but Miles and later 
Gabriel improved the technique to a 
point where the surgical mortality was 
equal to that for other methods and the 
procedure became the operation of 
choice 

In the United States the abdommo 
perineal operation of Miles was performed 
by Jones, who, by his perserverance and 
skill, demonstrated its superiority and 
safety The survival rates following this 
operation were so markedly improved 
that the Miles operation became a stand 
ard operation for cancer of the rectum 
and little thought was given to alternate 
procedures In 1908, however Archibald 
demonstrator m anatomy and assistant 
surgeon at the Royal Victoria Hospital in 
lontreal, had already begun to consider 
the possibility of saving the lower rectal 
segment in patients m whom the carci 
noma was located above the ampulla 
e " as strong!) opposed to colostomy in 
such cases and stated To sacrifice de 
•bcratel) m ever) case all hope of the 
natural evacuation of the bowels will al 
"a)s seem to most of us a sad confession 
0 failure nay more, a distinct step 


backward ” In 1 932 Babcock of Phila 
delphia devised a method of procto 
sigmoidectomy without colostomy, and 
described his experiences with the opera 
tion The classical studies on lymphatic 
spread of carcinoma of the rectum be 
tween 1938 and 1946, encouraged further 
attempts at restoration of intestinal con 
tmuity following resections of the upper 
portions of the rectum for cancer To 
Babcock and Bacon go the credit for 
persistence tn performing sphincter saving 
operations during the )ears when the 
Miles operation was considered to be the 
procedure of choice for cancer of the rec 
turn Since 1940 there has been such 
increasingly satisfactory experience with 
these alternative procedures that they 
have at last found then rightful place 

Experienced intestinal surgeons may 
now choose one of four operative pro 
cedurcs for the surgical treatment of can 
cer of the rectum 

1 Miles abdominoperineal resection 
with permanent colostomy 

2 Abdominoperineal resection with 
posterior pull through anastomosis 
and preservation of the sphincters 
or the terminal rectum 

3 Anterior resection of the rectum 
without anastomosis (extended 
Hartmann operation) 

4 Anterior (abdominal) resection of 
the rectum with low colorectal 
anastomosi 

The choice of operation depends pn 
manly on the distance of the cancer 
above the anus but limiting factors are 
the size and the mobility of the tumor, 
and the patient s age and body build 

The four operative procedures have 
been evolved to remove adequatel) the 
cancer bearing rectal segment and most 
of the sigmoid colon with its mesentery 

The objectues of the Miles operation 
are well known The rectum and its 
sphincters are totall) removed by a com 
bincd abdominoperineal opera tion A 
permanent colostom) is established 
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Pull through operations are performed 
as a combined abdominal and perineal 
operation The objective is to remote all 
or nearly all the rectum and to avoid a 
colostomy The name is dented from the 
perineal phase wherein the tumor bcanng 
rectum and sigmoid colon are “pulled 
through” the sphincters 

We hate classified pull-through opera- 
tions as type I and II S depending on 
whether or not all the rectum is removed 
The type I operation results in total 
rectal excision with coloanal (mucosa 
to-skm) anastomosis The type II opera- 
tion consists of resection of all but 1 or 2 
cm of the rectum, allowing colorectal 
(mucosa to mucosa) anastomosis just 
above the dentate line The anastomosis is 
made posteriorly after pulling the colon 
through the intact, everted terminal rcc 
tal segment The retention of a narrow 
strip of rectum in type II results in 
normal or nearly normal rectal conti 
ncnce, which cannot be expected m type I 
because of the removal of the lower 
mucosal lined rectum with its intact 
neurologic components 


Anterior resection of the rectum iLith- 
out anastomosis results in total removal of 
the rectum through an abdominal inci- 
sion, a colostomy is established. The indi 
cation will be discussed subsequently 
The procedure might be referred to as an 
extended Hartmann operation 

Anterior resection of the rectum tcitlt 
colorectal anastomosis is accomplished 
through an abdominal (anterior) incision 
Colorectal anastomosis is completed with 
whatever portion of distal rectum remains 
following resection Colostomy is avoided 
As an aid to choosing the optimal 
operative procedures for cancers of the 
rectum located at various levels, Waugh 
and Turner have conveniently divided 
the rectum into three segments of 5 or 6 
cm each, beginning at the dentate line 
(Table 22-5) 

The lou-er 5 or 6 cm of the rectum 
is infrapcntoneal It is limited below by 
the dentate line and abov c by the middle 
valve of Houston (plica of Kohlrausch) 
which has been demonstrated by Ault* 
to be at approximately the same level as 
* See footnote, page 614 


Tahlc 22 5 Rectal Cancer Uiuitinc Factor* in Choice or Operation 


SlU 0 / tumvt 

(fm abcie Direction of 

JerJat* tine) tnalomic Itmdmml, lymphatu jLc Operation to tensider 


<0 5 


tlurd 

cm) 


ISeeUJoptc lie low middle Upward, lateral Mile* abdominoperineal resection 
'**‘ e rarely downward w ith colostomy 

I below 

peritoneal reflection * 


Middle third 
l5 10 ciu ) 


above middle 

valve 

above 

peritoneal reflection 


Upward rarely 
downward No 
lateral tpread 


^ J•f’ r, Uard /Vw \Vell above Upward rarely 

vtO 15 on) ovxidlr valve downward 


(l) A 1* lutiu nope lineal procio- 
ugmoidectuniy w till pull- 
through technique 

t2) Vntcnor procUrnKmoidettomy 
w ill colialomy [r a tended 
Kallmann operation) 

\rtnua- revet I kio of rectum and 
» stinoi 1 colon wuh colorectal 








622 


ABDOMINAL SURGERY 


Pull-through operations are performed 
as a combined abdominal and perineal 
operation The objective is to remove all 
or nearly all the rectum and to avoid a 
colostomy The name is derived from the 
penneal phase wherein the tumor bearing 
rectum and sigmoid colon are ‘pulled 
through ’ the sphincters 

We have classified pull through opera- 
tions as type I and II, depending on 
whether or not all the rectum is removed 
The type I operation results in total 
rectal excision with coloanal (mucosa 
to skm) anastomosis The type II opera- 
tion consists of resection of all but 1 or 2 
cm of the rectum, allowing colorectal 
(mucosa to mucosa) anastomosis just 
above the dentate line The anastomosis is 
made posteriorly after pulling the colon 
through the intact, everted terminal rec 
tal segment The retention of a narrow 
strip of rectum in type II results in 
normal or nearly normal rectal conti 
nence, which cannot be expected in type I 
because of the removal of the lower 
mucosal lined rectum with its intact 
neurologic components 


Anterior resection of the rectum with 
out anastomosis results m total removal of 
the rectum through an abdominal inci 
sion, a colostomy is established The indi- 
cation will be discussed subsequently 
The procedure might be referred to as an 
extended Hartmann operation 
Anterior resection of the rectum with 
colorectal anastomosis is accomplished 
through an abdominal (anterior) incision 
Colorectal anastomosis is completed with 
whatever portion of distal rectum remains 
following resection Colostomy is avoided 
As an aid to choosing the optimal 
operative procedures for cancers of the 
rectum located at various levels, Waugh 
and Turner have conveniently divided 
the rectum into three segments of 5 or 6 
cm each, beginning at the dentate line 
(Table 22-5) 

The lower 5 or 6 cm of the rectum 
is mfrapentoneal It is limited below by 
the dentate line and above by the middle 
valve of Houston (phea of Kohlrausch) 
which has been demonstrated by Ault* 
to be at approximately the same level as 
* See footnote page 614 


Table 22 5 Rectal Cancer 

Limiting Factors l 

m Choice of Operation 

Sue of tumor 
(cm abort 
dentate lint) 

Anatomic landmarks 

Direction of 
lymphatic flour 

Operation to consider 


Lower third 
(0-5 cm) 


Proctologic below middle 
valve 

Abdominal below 

peritoneal reflection * 


Upward, lateral. Miles abdominoperineal resection 
rarely downward with colostomy 


Middle third 
(5 10 cm) 


Upper third 
(10-15 an) 


Pioctirlogu above middle 

Upward rarely 

0) Abdominoperineal proclo 

valve 

downward No 

sigmoidectomy with pull 

Abdominal above 
peritoneal re flee lion 

lateral spread 

through technique 

(2) Anterior proctosigmoidectomy 
with colostomy (extended 
Hartmann operation) 

1‘roctotogu Well above 

Upward rarely 

Anterior resection of rectum and 

middle valve 

downward 

sigmoid colon with colorectal 
anastomosis 
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the anterior peritoneal reflection of the 
rectum With these two definite anatomic 
landmarks there is no difficulty in ac 
curately locating a neoplasm within the 
lower third of the rectum The Miles 
combined operation is the procedure of 
choice because of the proximity of the 



Fig 22 12 The poini of division D f the 
colon for all carcinomas of the rectum lo 
cateti at an> level 


tumor to the levator muscles, the ischio 
rectal fat, and anus The route of ]ym 
phaUc spread of this segment i s lateral as 
"ell as upward Downward (distal) 
spread is rare 

The middle third of the rectum is 
bounded below by its own anterior peri- 
toneal reflection and extends 5 to 6 cm 
above this level The route of metastasis 
from tins segment is upward but not 


lateral Downward metastasis is rare 
Freely movable carcinomas located within 
this segment may be dealt with by either 
type of pull through procedure, or by 
anterior resection of the rectum without 
anastomosis 

The upper 5 to 6 cm of the rectum is 
located well within the pelvis and there 
is ample rectum below to allow adequate 
anterior resection for most cancers in this 
segment Colorectal anastomosis is usually 
possible 

Surgical Technique 

Modified Miles Abdominoperineal 
Resection 

abdomival phase The abdomen is 
opened through a left paramedian inci 
sion extending from the pubis to the 
mid epigastrium The left rectus muscle 
is retracted laterally The abdomen and 
the intraperitoneal portion of the rectum 
are thoroughly explored to determine the 
type of operative procedure indicated 
and a careful search is made for metasta 
sis The sigmoid colon is freed from its 
lateral peritoneal attachments m the 
region of the left common iliac vessels 
the spermatic or ovarian vessels and the 
ureter are observed in turn, bringing 
the left common iliac vein into view The 
vein is followed to the bifurcation of the 
aorta (Fig 22 10), thence along the an 
tenor surface of the aorta to the third 
portion of the duodenum, there the finger 
is thrust anteriorly through the peri 
toneum into the abdominal cavity on the 
nght side of the pedicle containing the 
inferior mesenteric artery and vein The 
artery is divided and is ligated above the 
origin of the left colic artery, which in 
turn is divided pro'cimally to its primary 
division point (Fig 22 11) The nearby 
colic mesentery containing the marginal 
artery (descending left colic branch) « 
divided at (lie sigmoid-dcsccnding colon 
junction which in turn is divided over a 
Cope De Martel clamp (Fig 22 12), thus 
the main arterial profusion and the pn 
mary and collateral venous drainage of 
the upper half of the rectum and the 



tumors of the rectum \.M) UvUS 

!®”° ld “ Ion internipted prior lo 
Uon " S U ' C PCK,C phasc of lllc °P cra 

S"* Hy dra " m S <1* 

or the bladder in the male forward uitli 


handled blunt tipped curved Miles scis 
sors are inserted and are thrust distally 
under the folds thus freeing and exclud 
mg the ureter laterally from the pen 
toneum on both sl des The peritoneum is 




Fig 22 13 T n 

Uon Clsi0n of the peritoneum in the pelvic phase of an abdom no perineal rescc 


folds^cari^K 00 retractor » definite peritoneal 

Promontoiv 6 ^!!" J r dmS fr ° m lhe sacral 

cul-de snT rd to the depths of the 

m ‘he maJ’Vtf ** rectovesicaI P° uch 

folds „ , e P er itoneum over these 

Promontory" (ft" ” d ' S ,“"' 


then incised over the folds each incision 
being carried down toward the cervix or 
the depths of the rectovesical pouch 
The presacral mobilization of the rec 
turn is begun first by entering the pre 
sacral space below the promontory of the 
sacrum and just medial to die left com 
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mon iliac vein (Fig 22 14) Care is taken 
to find the space anterior to Walde>ers 
fascia (presacral endopelvic fascia) be 
cause it is an avascular plane The rectum 


veins until the rectal stalks are encoun 
tered in the anterolateral position With 
the cul dc sac or the rectovesical pouch 
now elevated, it is an easy matter to incise 



I»g 22 14 Separation of the rectum from the prcsacrum in the avaj 
cular plane anterior to Waldcyrrs fascia 


is gently freed from the presacral space 
as far as the up of ihe coccyx 

By sweeping upward and then medially 
on ullier side of the rectum with the 
fingers (Fig 22 15), fat and lymph nodes 
are cleared from die lateral hypogastric 


the peritoneum across the depths of the 
sac or pouch while remaining close to 
the rectum IV hen Pean clamps and trac 
lion are applied to the rectal cufF of in 
ctscd peritoneum, the rolled over border 
of die vaginal fonux is easily brought into 



TUMORS of the rectum and anus 


627 


fa/lf 22 15 , The h >P°S as| nc 
„ ,s s " e P‘ from the lateral 
Pelvic wall with the finger 



arnTth” 1 * l ^ e ^ 1Ssectlon between the vagina 

poiS" rr is camed down « £ « 

the rert i" the ma,e ’ smu,ar traction on 
Per bnrH per ‘ toneal cu ff brings the up 

(^22 16)' Wh mal h' eS1C ' eS ‘ m ° 
fonvarrl g a , ' ' Vhen the y are held 
ret , in *vdually with bent ribbon 

free of tb v!? C rectum 15 easily dissected 
apex f hC ? 3ddcr neck and down to the 
now well Hpfi p ^ ostate anteriorly The 
stalks m de h ned anterolateral rectal 
Pr acncS 1 dmded “ laterally a, 
rare e Serious arterial bleeding is 
ls Wa j * pt '''hen the hypogastric artery 
middle , r entl y opencd Ligation of the 
necessar a °r rrh ° ldal vesse,s ls seldom 
sue bet" A f f W remaLnin a bands of tis 
muscles C " j be rcctum and the levator 
segmtm "* dtwdcd If ‘he rectocolomc 
mfo Z lS n0t t0 ° bulk y «* may be tucked 
pe nton „, Presacral space and the pelvic 
SSaT may be reconstr ucted over it 
distal « 6 space not accommodate the 
sunnlv ® men ‘> peritonization may be 
iS Y J ° mitt f d *" d . following the per. 

moval of the rectum, a Mikulicz 



Fig 22 16 Exposure of the seminal vesicles 
by traction upon the peritoneal reflection of 
the rectum 
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pack (withdrawn gradually o\er a period 
of seven da>s) is placed tn the pelvic 
outlet 

The colostomy is now made by draw- 
ing the clamped end of the descending 
colon out through the left rectus muscle 
just below the umbilicus (Fig 22-17) 


The penned phase is earned out in a 
safe position While lithotomy or left 
lateral position is less disturbing to cardio- 
pulmonary function, we prefer the in- 
verted Kraske position for low-lying 
infiltrating lesions but recognize the 
dangers in the elderly or obese patient 



Iig 22 17 V lefi rectus colosiom> is placed through a short transverse skin incision The 
lateral gutter is closed with interrupted sutures and the pelvic floor is peritonized The open 
end oi the colostomy is approximated to the skirl with interrupted catgut sutures 


The hiatus between the left parietal peri- 
toneum and the mesentery of the co- 
lostomy u closed with silk sutures The 
omentum is pulled down and the abdomen 
is closed through all layers (excluding 
skin and subcutaneous fat) with No 30 
gauge steel wire on round net dies (Fig 
22-18) The colostomy is opened and im- 
mediately u fixed to the skin with inter- 
rupted chromic catgut sutures 


Wide excision of ischiorectal fat and 
levator muscles is essential when the 
tumor is at the level of the sphincter If 
oozing from the posterior vaginal or the 
periprostatic veins is minimal, the poste 
r>or wound is closed by approximating 
the subcutaneous fat with interrupted 
chromic sutures, leaving a French No 18 
catheter in the prcsacral spare for irriga- 
tion with penicillin solution The skin « 
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approximated with fine chromic catgut 
sutures An alternate method is to insert 
a baseball-sized pack of gauze stripping 
covered with rubber tissue into the poste- 
rior wound Closure of the perineal wound 
« effected around the neck of the pack 


mold descending colon junction it is 
ligated and occluded with double black- 
silk, (2) The pelvic dissection is carried 
down distally to where the rectum can 
easily be seen traversing the levator 
muscles Anteriorly, the vagina must be 



operat ” J emoved on the fourth post- freed to the introitus, or to the apex of 
UC the prostate in the male, (3) A heavy 


Pull-Through Operations double ligature is tied around the rec 

turn below the neoplasm, (4) After divi- 
de a jjj INAL AND phases After sion of the inferior mesenteric artery and 

PuJI-th °T n ^ aS ^ >een °P ene( ^ f° r a the left colic artery and inferior mesen- 
an d d j OU ®** P r °cedure, the abdominal teric vein under the duodenum, the dc- 
same ^ V ' C Phases are accomplished in the sccndmg colon is mobilized and its 
^th ^ an ^ er as ^ or the Miles operation mesentery is freed from the left kidne> 
stead / exceptions (1) In- to the ligament of Treitz The splenocohc 

dividing the bowel at the sig- omentum is divided, the lesser omental 
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sac is entered, and the splenic flexure and 
its mesentery are mobilized to the pan- 
creas The gastrocolic omentum is divided 
midway to the pylons to free the trans- 

lUstorical eponym 


low the neoplasm prevents contamination 
with fragments of tumor ) Either type I 
or type II pull through operation can be 
earned out 

we objective Fecal continence 


Type I 

Hochenegg 
Babcock, Bacon 
Waugh Miller, and Kurzwcg 
Type II 

Maunseli, Weir, Swenson and 
Bill, Black 


To remove entire rectum, to cstab- iSot true continence, 
lish coloanat anastomosis, to pre- colon continence pas 

serve sphincters sible 


To retain portion of rectum, to Complete to partial 

establish colorectal anastomosis rectal continence 

preserved 


verse colon If the left colon still cannot 
be pulled down as far as the upper thigh, 
the splenic flexure division of the mid 
colic artery may be sectioned close to the 
pancreas, thus liberating it still further 
Since the descending colon and splenic 
flexure ultimately are to be pulled down 
through the pelvis, the adequacy of the 


Type l (Fig 22-19 ) Three Adair 
clamps are placed to evert the anal canal 
A circular incision is made through the 
dentate line until the rectum is severed 
at this level The mucosa is picked up 
with hemostats, and by finger dissection 
the rectum is freed from the levator sling 
The rectum and colon are then pulled 


, COLON 




ANASTOMOSIS 
I cm ABOVE 
OEHTATE LINE 


Fig 22 19 Diagrammatic d 
lustration of Type I coloanal 
(left) and T>pc II colorectal 
(tight) pull through anasto- 


artertal blood flow in the mesentery of 
the descending colon above the silk, lig- 
ature is determined by cutting small 
marginal vessels near the ligature Only 
a forceful thrust of blood can be accepted 
as an adequate flow (Note The sigmoid 
colon and its complex system of blood 
vessels are to be sacrificed ) 

PMUNbAL riiAsr The patient is now 
placed in the lithotomy position (the ab- 
domen remains open but covered) The 
anus is dilated so that three fingers can 
be inserted, and the lower ampulla is ir- 
rigated with saline solution and tincture 
of bcnzalkomurn chloride (Zcphtran) 

( Fhc silk ligature previously placed be- 


through the anal canal and the sphinc 
ters until the silk ligature around the de 
scending colon is encountered Immediate 
coloanal anastomosis can be made, or a 
cufT of the colon may be left protruding 
until the tenth day, at which ttme it is 
dissected free and trimmed and coloanal 
anastomosis :* made with interrupted 
catgut sutures Closure of the abdomen 
is effected as described below under type 
II There is some tendency of this an 
astomosis to stricture Therefore, from 
the end of the second postoperative week, 
a finger should be inserted once daily for 
three months 

Type ll (Fig 22-20, Lithotomy post 
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toon ) After the anus is dilated, the rectal 
mucosa is grasped with Adair clamps and 
the rectum is evaginated several cent! 
meters The rectum is then severed com 
pletcly 1 or 2 cm proximal to the dentate 



interrupted catgut (through all layers) 
and silk (seromuscular) sutures (Fig 22 
21) The completed anastomosis is then 
pushed back into the pelvis through the 
sphincters, and the patient is returned to 


Fig 22 20 When a pull through opera 
lion is contemplated the perineal phase 
of a Type II can be initiated by exposure 
and transection of the rectum { dotted 
line) proximal to the dentate line By di 
vision through the dentate line a Type I 
procedure can be done 


cdo COCUtane ° US ) * me ’ die recto- 

t * mc se gment is gently pulled through 
loHer rectal segment The oc 
mg silk suture around the descending 
an j n a S JUn marks the site of resection 
n.st^ COl0reCtaI ( muc °sa to-raucosa) an 
layer ° S1S ** Carne d out utilizing a one- 

or two-layer anastomosis with 


the supme position and the abdomen un 
covered 

The pelvis is lav aged and blood clots 
are removed The left lateral extremity 
of the greater omentum is trimmed away 
from the displaced splenic flexure (it may 
become necrotic) , the tied inferior mesen 
tenc vascular pedicles are covered with 
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peritoneum, but the pelvis is not repen- 
tonized, so that accumulated blood may 
drain back into the peritoneal cavity 
rather than form an abscess under a 
reconstructed peritoneal floor Ko pelvic 
or sump drains are used A temporary 
skin level loop transverse colostomy often 
is used with type II pull-through tech 


The abdominal and pelvic phases are 
carried out as in the Allies operation A 
double silk ligature is then placed around 
the rectum below the tumor and the lower 
ampulla is flushed thoroughly with saline 
solution and tincture of bcnzalkomum 
chloride through an inlying rectal tube 
The abdominal operator grasps the rectum 



Fig 22 21 Pull through operation Type II (Left) Method of eversion and transection of 
the rectum Dentate line is indicated by arrow (Center) Pul] through of rectocolic segment 
(Right) Colorectal anastomosis 


tuque, and is closed on the tenth post- 
operative day 

/Interior Abdominal Resection of the 
Rectum uttfiout Anastomosis ( Extended 
Hartmann Operation) 

Anterior (abdominal) removal of the 
rectum and the sigmoid colon i s the pre- 
ferred pioccdurc for cancer of the mid- 
rcctum, when the factors of obesity, old 
age, pelvic deformity, or infirmity make a 
pull through procedure hazardous or im- 
possible Hartmann has described anterior 
resection of the rectum with closure of 
the distal end and the establishment of a 
jicniianint colic stoma The "extended" 
Harunann operation results m the ab- 
dominal removal of all die rectum to the 
anal sphincter*. A colostomy « established 


below the tumor, and steady traction is 
exerted The anus is thus drawn up be- 
tween the Levator muscles and is cut 
across in th scissors Minimal bJcedmg 
from die anal cu/T is controlled by thrust- 
ing a folded laparotomy pad down be 
tween the levators This pad is withdrawn 
through the anus on the third postopera- 
tive day, and the prcsacral space is 
irrigated daily with 1 per cent neomycin 
solution On the ninth or tenth post- 
operative day, the space is aspirated of 
blood clots through a short, sterile rce- 
toscopc 

Anterior Abdominal Resection of the 
Rectum ivith Anastomosis 

Abdominal resection of the rectum 
wuh colorectal anastomosis is an adequate 
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operation for most carcinomas located m 
tie upper third of the rectum thus the 
toner border of the lesion should be from 
to o cm above the anterior peritoneal 
reflection of the rectum In thin patients 
ow resection and anastomosis can be ac 
complished for lesions located at or near 
the peritoneal reflection, but the principles 
p “ncer surgery arc easily compromised 
for such lesions the previously described 
pull through II operation with posterior 
anastomosis is a more radical procedure 
and is preferred to an inadequate an 
tenor resection 

technique The abdominal and 
peuic phases are similar to those in the 
Miles procedure 

The inferior mesenteric and left colic 
cssels are divided under the third pot 
'on of the duodenum and the left colon 
ransected over a Bainbndgc clamp just 
ow the junction of the sigmoid and the 
eending portion To obtain mobility it 
"lay be necessary to free the descending 
, ° n an< ^ s P* cnic flexure and their mesen 
ene s medially from the left kidney The 
ectum is lav aged with 100 ml of tincture 
rnl« enZ t ^° niUm cflIonde injected into the 
j °J! ab °ve the carcinoma while an in 
, recta l tube drains away the solu 

«on below A heavy, double black silk 
g ure is tied around the rectum below 

ie c arc ui oma to occIude the Iumen , 

* e P os tenor mesentery of the distal 
_ U "! cut transversely two inches or < 
j re e ow the tumor until the muscu I 
. . S ls seen Bleeding vessels in the distal 

at are tfleu ligated The rectum is t 
Dor? , se ' ered > the distal end bemg sup e 
e y guy sutures at the lateral angles p 


pelvis The tied stumps of the inferior 
mesenteric vessels are covered with 
peritoneum but the pelvis is never 
peritonized for reasons stated previously 
The cecum and terminal ileum are re 
turned to the pelvis first followed by the 
rest of the small intestine The abdomen 
is closed No drains are placed in the 
pelvis 

postoperative care Nasogastric sue 
tion is maintained for several days to pre 
vent distention of the intestine with fluid 
or gas A French No 16 Foley catheter 
is placed in the bladder at the start of 



Fig 22 22 Low anterior colorectal anasto 
mosis s de to end technique of Baker 


'pi 3 5 u y sutures at the lateral angles 
bee 6 teCta ' stum P will be found empty 
end^f 6 u° f t ^' C lrd > m g tube below The 
o the descending colon is closed after 
out SUre 11 w ’fl he m the pelvis with 
amirr, enS1 ° n °P enin g JS made on the 
I border to equal .hat of 

tom° Pen reCtUm (Fl S 22 22 )> and a" 35 
•t, ° S1 * ' Vlt h interrupted catgut sutures 
semrn^ la ^ rs is made Interrupted 
and c SCl }, ar suturcs are placed anteriorly 
anic* na v Posteriorly by turning the 
‘“‘astomos.s around m the depths of the 


the operation and is not removed until 
the patient is ambulatory 

feeding The patient is encouraged 
to eat whenever he wishes but will not 
eat substantially until the fourth or fifth 
postoperative day Fruit juices are banned 
because they cause intestinal cramps 
medication Penicillin is given post 
operatively, while chloramphenicol (Chlo 
romycetin) is used as an alternate The 
objective is to discourage bacterial growth 
at the site of the open anastomosis or 
in the blood clot that may accumulate 
in the pelvis Drugs to prevent or to 
ameliorate unnary tract infections are ad 
ministered orally on the fifth postopera 
tne day Enemas are avoided until ten 
days or more after operation However, 
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they are particularly useful in some pa- 
tients who have undergone low anterior 
resection of the rectum Although the 
anastomotic area is widely patent, it is 
fixed and inert, causing formed feces to 
accumulate above it and drop through 
the anastomosis m small amounts In this 
manner the sensitive ampullary remnant 
is stimulated to empty repeatedly A small 
daily enema will cleanse the segment 
above the anastomosis Belladonna and 
opium suppositories placed m the am- 
pulla desensitize it and reduce the number 
of small movements or pressure sensations 
that follow movements The bowel habits 
of patients undergoing rectal resection 
are deeply disturbed, but almost always 
revert to the original pattern This holds 
true for any of the surgical procedures 
described 

COLOSTOMY CARE SuiCC Colostomy IS 
the result of an amputation, social and 
physical rehabilitation arc earned out 
while the patient is m the hospital 
Colostomy enemas every other day aid in 
the establishment of “colonic control of 
bowel movement The use of a simple 
colostomy irrigating apparatus and re- 
peated * on the spot ’ irrigation instruction 
by a permanently employed aide (also an 
intestinal amputee) do much to restore 
the patient to a useful status 

Postoperative Complications 

Urinary tract problems of some degree 
arc observed in more than half the male 
patients, and are primarily due to an 
alteration in the anatomy of the pelvis 
through a displacement of the organs In 
the male, the enure prostatic urethra 
drops back with the bladder from the 
fixed point of the penneal membrane, and 
the natural urethral curves are lost 
Hypertrophy of the prostate, which is 
often present, adds to the difficulties 
Total mobilization of die rectum results 
m damage to the pelvic nerves with a 
temporary loss of detrusor power The 
relative painlessness of the ov crdistendcd 
posioperaUv e bladder is convincing evi- 
dence that nerve injury lias occurred 


Postoperativcly, in males, we prefer to 
place an indwelling French No 16 Foley 
catheter for nine or ten days By then, 
the patient is m the upnght position 
most of the time and the bladder will 
empty Further intermittent catheteriza- 
tion may be necessary until the residual 
urinary volume is less than 100 ml If 
retention persists beyond two more weeks, 
transurethral resection may have to be 
performed Persistent retention is always 
a trial to the patient, who wonders if he 
will ever void again The tendency is to 
expect too rapid a recovery Prolonged 
use of an indwelling catheter usually 
results in recovery of function In one pa 
tient, a suprapubic catheter was main- 
tained for a year before micturition was 
resumed (Transurethral resection was 
done ) 

Cystitis and pyelonephritis are to be ex- 
pected m patients who are catheterued 
repeatedly or who have an indwelling 
catheter We are convinced by our own 
experience that prophylactic drugs are of 
value in ameliorating or preventing in- 
fection Gantnsin is administered on the 
fifth postoperative day and is continued 
daily for three weeks Should cystitis or 
pyelonephritis then occur, Chloromycetin 
is administered in therapeutic dosage, and 
cultures of urine and sensitivity tests are 
made for future reference These two 
drugs are effective for 80 per cent of the 
infections, however, the onset of pyelone 
phntis owing to the organisms such as 
Proteus vulgaris, the Streptococcus fecalis, 
or Pseudomonas aeruginosa, may ncces 
sitate the use of other antibiotic drugs 
or combinations of drugs 

Urethral and ureteral fistulas fortunately 
are rare, and have been observed infre 
qucntly in recent years They result from 
direct surgical trauma or from packing the 
pelvis or postenor wound too tightly, with 
subsequent pressure necrosis of the ureter 
The fistula may appear late in con- 
valescence A constant flow of urine from 
the postenor wound localizes the injury to 
the bladder or lower ureter, while a gush 
of urine on voiding represents urethral 
injury Nephrectomy most often is die 
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only possible treatment for ureteral 
nstula, because of multiple abscesses in 
tie parenchyma of the corresponding 
kidney Prolonged use of an indwelling 
catheter or surgical intervention may lie 
required for bladder or urethral injury 


Postoperative Ileus or Obstruction 

It is our practice to continue naso- 
gastric suction through the first or second 
postoperative day and then to remove 
he tube, and to limit the fluid intake in 
he ensuing 24 hours Patients who ire 
istended and who fail to evacuate gas by 
e end of the fourth postoperative day 
a-re considered to have some degree of ob- 
struction rather than adynamic ileus Flat 
and upright and lateral decubitus roent- 
gen films of the abdomen are made to 
aetemune the approximate location of the 
s ruction The policy is to continue 
nasogastric suction rather than to intro 
duce ong intestinal tubes Fluids and 
eject routes are repIaced as mdicatcd 

snere is spontaneous resolution of ob 
siruction in most instances, however, if 
abdominal pain or cramps are severe 
econdary laparotomy is carried out The 
cision to reoperate upon a patient for 
pos operative obstruction must be tn 
1V1 ualized In general, one may safely 
, Sen ^ e painless” obstruction over a con 

s'derable penod of time 

t e etloI °gy of postoperative obstruc- 
n m surgery of the colon and rectum 


recurrent neoplasm is taken into con- 
sideration when obstruction is noted two 
)cars or more after operation for cancer 
Delayed perineal wound healing oc 
casionally occurs after removal of the 
rectum for cancer or inflammatory dis 
ease Primary closure of the wound will 
obviate this difficulty, however, it mav 
not be desirable to close the permeal 
wound m all patients A * bottle” abscess 
must be prevented by maintaining an 
adequate skin opening The wound 
aperture is dilated daily with a sterile 
swab so that the presacral cavity will 
become obliterated from above down 
ward Wound care of this type is carried 
on by some member of the family at 
home A persistent sinus usually will close 
after a vigorous curettage under light 
anesthesia Should this method fail, local 
chemical stimulation by nitrogen mustard 
is helpful, if good mechanical drainage 
has been provided Ten milligrams of 
nitrogen mustard is dissolved m 10 cc of 
water, a gauze strip saturated with this 
solution is packed into the sinus and is re 
moved the following day The skin of the 
penneum is first thoroughly saturated with 
castor oil to prevent local necrosis One 
or two treatments at two week intervals 
are remarkably effective 

Postoperative Wound Complications 

Wound dehiscence is infrequent when 
closure of the abdomen is effected with 


ad! ntereStm ^ The small intestine becomes interrupted steel alloy wire sutures that 
t erent to the cut edge of the mesen- embrace the muscles, fascia, and pen- 

d i ° stumps of vascular toneum Stay sutures are not used since 

abd* C ^ t0 t ^ le un dersurface of the the ‘far and near” figure of eight place- 

ommal incision The open depen ment of interrupted steel wires is in reality 

seld^ ? e ' Vls an d denuded panetes arc a buned stay suture 

om the cause As to prevention, it is Colostomy complications can be avoided 
port ant to close any mesen tenc hiatus, by the method of construction shown 
Particularly that between a colostomy and Necrosis of the stoma, and retraction and 
e lc ‘t abdominal panetes in the Miles skin stncturcs are now rare Colostomy 
Peration I n addition, tied vascular is placed through the rectus muscle just 
umps are trimmed short and pentomzed below and to the left of the umbilicus 
b ate in testinal obstruction is dealt with Most of the sigmoid colon is removed in 
J ia Parotomy, it i S due to fixation of a the Miles operation so that the colostomy 
P of intestine at some point or vol- segment is directly perfused by the dc 
us ar °und a ffxed point Fixation by scending branch of the left colic artcr> 
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Colonic tension is intolerable, the de 
scending colon must be sufficiently 
mobili2ed to rise in a gentle curve to 
traverse the abdominal wall The left 
gutter is obliterated to prevent volvulus, 
and colocutaneous anastomosis is com 
pleted after the abdomen is closed The 
resultant primary union between the 
colon and shin prevents prolonged fecal 
contamination of the pencolostomic sub 
cutaneous fat, which so frequently pro 
duces stncture 

Retraction of the colostomy occurs 


into contact with the exposed fat of the ab 
dominal wall Occlusive clamps or tapes 
placed around the bowel proximal to a 
site of anastomosis prevent spillage of 
contents 

The prevention of wound infection de 
pends upon the technique of the in 
dividual surgeon We are certain that the 
following measures are important avoid 
trauma to the wound during the opera 
tion and closure, approximate the wound 
without tension, use monofilament steel 
alloy sutures, absolutely control wound 




Tig 22 23 The cause of retraction of a colostomy from an impacted bolus of feces 


when peristalsis cannot push a bolus of 
feces through the aperture of the ab 
dominal wall (Tig 22 23) No method of 
surgical fixation of the colon or colostomy 
has prevented retraction under these cir 
cvunstanccs Evacuation of the colon prior 
to operation is an ideal precaution but 
is not always possible when there is long 
standing obstruction. 

Wound infections in intestinal surgery 
arc uncommon because of preventive 
measures The preparation of the bowel 
for surgery with low residue diet insoluble 
antibiotics cathartics, and chemical 
enemas reduces organic intestinal contents 
to an absolute minimum Impermeable 
(through and through) wound drapes 
prevent intestinal contents from coming 


bleeding, and lavage the wound with 
saline constantly during closure 

Contaminated icounds should not be 
closed primarily When fecal contamina 
tion has occurred deep closure is effected 
with buned steel wire, but die skin and 
subcutaneous fat should be approximated 
loosely and gauze wicks should be inserted 
at intervals Compartmcntal drainage of 
the wound is thus provided for four days 
by gradual withdrawal of the wicks 

Attempts to evacuate the colon pre 
operative!) often arc unsuccessful The 
surgeon who finds himself in this prcdica 
mint at operation may ( 1 ) construct a 
transverse colostomy and close the ab- 
domen or (2) proceed with the Mile* 
operation and construct the colostoim 
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through an aperture in the abdominal wall 
made to equal the greatest diameter of 
the impacted colon Colocutaneous anas- 
tomosis is made and cleansing enemas arc 
e S“ n u, thin a few hours after surgery 
The employment of a stomal therapist 
as a full-time member of our team has 
one much to soften the psychologic blow 
0 f° !ostorn > Hospital instruction in care 
an irrigation of the colostomy has rapidly 
restored the patients’ confidence and 
a i ity to return to work The avoidance 
° , COostom y by selecting alternate pro- 
cedures has also been of utmost im- 
portance in reducing morbidity 

Results 

29 nw five *> car survival rates (Table 
) for patients undergoing the Miles 
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termined in the past five years, however, 
because of selection, they should be some- 
what higher than our rate of survival 
after the Miles operation 

TUMORS OF THE ANUS AND THE 
ANAL CANAL 

Tumors of the anus and of the anal 
canal require highly specialized treatment 
They arise from the squamous anal epi- 
thelium and differ in many respects from 
cancers of the rectum, which arise from 
the mucosa just above the epithelium 
Cancers originating m the anal skin com 
prise about 3 per cent of all cancers of the 
rectum, they may be listed in two groups 
according to relative infrequency 

Group A Infrequent Tumors 


^ ® F ,ve ^ ear Postoperative Sur 
vival Rates Apter Surgical Treatment 
op Rectal Cancer at St Mark s 



(All Operable Cases- 

-3 373) 


Crude 

Corrected 

Period 

five year 

file-year 

rurutal rate, % 

sunual rale % 

1928 32 
1933-37 
1938-42 

49 3 

46 2 

56 5 

54 5 

54 9 

63 9 

56 1 

1943-47 

1948-52 

53 7 

46 2 



1928 52 

48 3 

57 4 

‘Rcpubluhed tw.-t. .. 

Ro) a] Society ©f Med one courIca ^ 

of ihe Proceed ngs of 


for cancer of the rectum are 
year^ unc h an ged in the past 20 
for** * P at, ents subjected to operation 
anH CUr *ti’ a ^° ut ^4 P er cent remain alive 
surv enc ^ °f that time Similar 

ji lva rates are reported for pull- 
5 °P era tions for carcinomas located 
own ° r more a bove the dentate line Our 
rect SUrvUa * ra tes for carcinomas of the 
an j Um tTeate d by pull through operations 
an tenor resection have not been dc- 


1 Anal epithelioma (epidermoid car- 
cinoma ) 

2 Basal cell carcinoma of anus 

3 Carcinoma m situ of anal skin 

Group D Rare Tumors 

1 Extramammary (anal) Paget s disease 
(intra epithelial carcinoma) 

2 Papillary squamous cell carcinoma 

3 Malignant melanoma 

4 Mucinous adenocarcinoma in anal 
fistula 

Anal epithelioma is a squamous cell 
carcinoma arising from the straufied 
squamous epithelium of the anal canal, or 
from the perianal skin The neoplasm that 
arises in the canal or on the anal margin 
often is deeply invasive, and may have 
metastasized by the time that it is dis- 
covered Metastasis takes place upward 
along the perirectal lymphatic channels 
to the pelvic hypogastric nodes and to the 
inferior mesenteric lymphatic nodes, also 
to one or both inguinal areas The tumor 
may penetrate deeply the penrectal fat or 
the anal muscles, and cause pain Treat- 
ment depends on the size of the lesion 
and its location, and whether or not 
metastasis is demonstrated These tumors 
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are particularly sensitive to roentgen 
therapy Cobalt 60 teletherapy has given 
palliation without causing the severe and 
disabling changes in the skin which occur 
after conventional external radiotherapy 
The only hope for cure is by means of a 
radical Miles operation Dissection of in- 
guinal lymph nodes is resorted to only 
when nodes are palpable 

Squamous cell cancers arising in the 
penanal skin at some distance from the 
anal opening are superficial and rarelv 
metastasize to the regional nodes They 
are satisfactorily treated by wide local 
excision 

Basal cell carcinoma of the anal skin 
does not metastasize It is easily and effec 
tively excised locally In this regard it is 
important to know that one half of the 
circumference of the perianal skm may 
be removed without risking the formation 
of a stricture Larger defects are easily 
covered by split-thickness skm grafts 

Carcinoma m situ m the anal skin is 
the diagnosis occasionally reported by the 
pathologist after a hemorrhoidectomy 
This diagnosis is not to be viewed with 
alarm Further surgical treatment is not 
indicated, instead, the anal skin should 
be examined at six month intervals. Un 
less there are notably visible premahgnant 
changes in the xkin | the occurrence of 
clinical carcinoma is extremely unlikely 
The diagnosis of carcinoma in situ has 
been known to occasion the unnecessary 
removal of the rectum, when the surgeon 
would Iiavc done better to profit by the 
words of Arthur Allen I would not 
remove a rectum for a cancer that I can 


Paget s disease of the anal skm (mlr, 
epithelial carcinoma ) is rare In most 11 
stances it resembles Paget s disease of tl 
breast, wherein a carcinoma at a higln 
level lias metastasized downward into tl 
anal skm However, it may exist , n U: 
absence of a demonstrable primary tumo 
n one o our cases a cartful examinatio 
was initiated to locale the primary tumo 
None being found, the enure anal cana 
penanal skm, and dentate line were n 
moved, together with the underling fa 


A skin graft was applied, suturing the 
upper end to the mucosa and the lower 
aspect to remaining penanal skin A good 
result was obtained, with the patient 
retaining rectal continence 

Papillary squamous cell cancer of the 
anus is rare If it is polypoid, soft, and 
nonulceratmg, it is cured by local ex 
cisional therapy or by mass coagulation 
Radical surgery seldom is indicated, since 
these soft superficial tumors rarely me- 
tastasize 

Malignant melanoma of the anus is 
rare, it follows the same rules of me- 
tastasis and survival as elsewhere in the 
body when it arises in the anal epithelium 

Mucinous adenocarcinoma occurring in 
chronic fistulous tracts is rare, and ap 
pears to have two separate origins (I) 
adenocarcinoma of the anal crypt area 
with fistulous extension into the ischio- 
rectal space, and (2) carcinoma arising 
from epithelial remnants of congenital 
anal ducts or other vestigial structures 
One may be led to suspect the diag- 
nosis when thick, jellyhke mucus can be 
expressed from the external os of long 
standing chronic rectal fistula Papam 
colaou spreads made from the mucus may 
be of diagnostic value but most often 
have no malignant cells present A 
vigorous curettage or biopsy of the tract is 
necessary to establish the diagnosis A 
combined abdominoperineal resection of 
the rectum with a radical penneal com 
ponent may oiler the best chance for 
cure 
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Abdominoperineal resection, in 
rectal tumors, 621, 624- 
629 

Abscess, m appendicitis, 512, 516 
m colitis, ulcerative, 560 
in diverticulitis of colon. 592. 
596 

intra-abdominal, 74 

of liter, 274-278 

PSOaS ’ deferential diagnosis of, 

spleen, 450-451 
subdiaphragmatic, after biliary 
tract surgery, 339 
after splenectomy, 463 
alter trauma, 173 
Achlorhydria, 245 

aftCr d 247 Pnal ulcer tur 8«sy, 

Acidosis, m anesthesia, 66 
Actinomycosis, of rectum, 619 
"‘“s, ntesenteric, differential 
diagnosis of, 511 
*fbingual, differential diagno- 
se *i* of, 110, 127 
Adenocarcinoma, of anus, 638 
°J colon, 530-531 
°> pancreas, 431 
°‘ return, 611 
of stomach, 212 

of co, °n. 525-529 
of bver, 304 

°f pancreatic islets, 439-441 
01 rectum, 607-610 
0 retropentoneum, mesentery 
and omentum, 520 
. 01 stomach, 209 
Adhesions, 487-488 
intestinal, 95, 485 
” nal ^ands, in anesthesia, 67 
incision for, 19 ^ 

insufficiency, postoperative 
shock from, 87-88 
tumors of, differential diagno- 
S1S of, 344 

■\cTn, ndS ° f ’ Penetrating, 189 
Cl° [ gallbladder, 314 

reaction, response to, 80, 
... 81, 204 

Albert sutures, 480 
Albunun, level, after portal de 
ther com Pression, 293, 299 
403 

ir "' Va ^Q' al hemorrhage, 303- 



Alkaline regurgitation after duo 
denal ulcer surgery 247 
Alkalosis, in anesthesia, 66 
Allen clamp, 475, 479 
Allergy, and colitis, ulcerative 
549 

Ambulation, postoperative, 78- 
79 

Amebic abscess of liver, 277 
Amebic dysentery, differential 
diagnosis of, 557 
Amebic granuloma, of rectum 
620 

Ampulla of Vater, tumors of 
437 

Amputation, mortality from, 26 
Amylase levels, in pancreatitis, 
401, 405-407 417, 418 
Anastomosis, biliary-intestinal, 
358-359 

caval superior mesenteric, 283 
286, 292 

in colonic cancer, 535, 537 
538 542 

colorectal, 632 634 
duct to-duct, in biliary stnc 
lure, 383-384 

duct to-duodenum, in biliary 
stricture, 384-385 
duct to jejunum, in biliary 
stricture, 386-387 
csophagogasinc, 233 235 
ileorectal, with colectomy, in 
polyjiosis, 606 
intestinal, 479-482, 487 
clamps for, 475, 479 
end to-end, 479—480 
sidc-to side, 480 
jejunoesophageal, 236-238 
in pancreatic carcinoma, 435- 
436 

portacaval, 280, 283-286 
end-to-side, 287-291 
side-to-side, 292 
pull through operations in 
rectal tumors, 629-632 
retrograde, in pancreatitis, 

426-427 

splenorenal, 282, 283—286, 

291-292 

See also specific procedures 
Anatomy, 1-6 
blood vessels, 6 
fascia, 1-5 
liver, 305 
muscles, 1—5 
nerves, 5—6 


Anatomy ( Continued ) 
skin, 1 

spleen, 443-445 
subcutaneous tissue, 1 
Andrews Ferguson hernia repair, 
115, 118, 121 
Anectine, 56 
in liver disease, 287 
Anemia, in colitis, ulcerative, 
554, 559 

hemolytic, blood volume defi 
cit in, 457 
congenital, 454 
idiopathic acquired, 456 
hypoplastic, with hypersplen 
ism 457 

iron deficiency, after gastrec- 
tomy, 229 

Mediterranean differential 
diagnosis of, 454 
pernicious, and gastric car- 
cinoma, 201, 21 1 
postoperative, 83 
transfusions for, 27-28 
Anesthesia, 53-76 

abdominal field block, 63 
in abscess, intra abdominal, 74 
acid base balance in, 66 
adrenal glands in, 67 
in appendectomy, 513 
in biliary tract surgery, 71 
carbohydrate metabolism in, 

66 

in cecostomy, 74 
chlorprocaine, 62 
in colonic resections, 74 
cyclopropane, 54-55, 286 
endotracheal intubation, 68, 69 
epidural, 59-60 
m esophagogastrectomy, 72 
ether, 54 
in evisceration, 75 
field block, 63-64 
in gallbladder surgery, 327- 
328 

in gastric surgery, 71 
in gastroenterostomy, 72 
m gastrostomy, 72 
general, 54-57 
hemolytic reactions during, 31 
in hernias, 75-76 
hexylcaine, 62 

hypotension induction, 64-65 
hypothermia, 65-66, 575-576, 

579 

in ileostomy, 74 
in infants and children, 70 
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Anesthesia (Continued) 
infiltration, 64 
intercostal nerve block, 61 
in intestinal operations, 73 
kidney function in, 67 
lidocaine 61 

in liver disease, 286-287, 307 
li\ er function in, 66 
in lower abdominal surgery, 
74-75 

of lumbar sympathetic gan- 
ghonated chain, 102- 
103 

metabolic disorders from, 66- 
67 

muscle relaxants, 56-57 
nitrous oxide, 55 56 
in pancreatic surgery, 73 
paravertebral lumbar block, 64 
piperocame, 62 

pteoperativc medications, 48- 
49, 70 
procaine, 61 

protein metabolism in, 66 
reactions to drugs, 62-63 
reflex activity in, 67 68 
regional 57-66 
respiration control in 69 
selection of, factors in 53-54 
in small bowel surgery, 474- 
475 

special problems in, 70-7b 
spinal 57-59 
splanchnic block, 64 
in splenectomy, ?3 
spreading factors in, 62 
tetracaine, 61 
thiopental, 55-56 
in vagotomy, 72 
vasoconstrictors with, 58, 61, 
62 

in visrus perforation, 72 
\onimng and regurgitation in, 
68-69 


in wound surgery, 180-181 
Anesthesiologist, duties of, 29 
Aneurysm, hepatic artery, 270 
splenic artery 448-450 
tngiosarcoma, of colon 533 
\ntibiotics, in intestinal obstruc- 
tion, 474 

in laparotomy, 182 
in iicutrojarnia, 438 
in ix-ntunra] cavity, 484 
potto) leralivr, U> 
in wound surgery, 191 
Vnticoagulanu, j rropetame, 50 
krirum jyloncun role in gas. 


\nus, ilcosuaiijr through, 573- 


It^laaana <J, malignant, 619 
tariMXs ol. 637-638 


Vft# sRsiuo • tot, 8, 17, JO 
wounds t4. lencUsiH ( 130 
'l* ex, pruduciwn of, 69 


Appendectomy, 512—515 
anesthesia in, 513 
hemioplasty with, 123 
incision for, 11, 513 
mortality from, 26 
Appendix, 508-518 

acute appendicitis, 509-517 
absc'sses with, 512, 516 
appendectomy in, 512-515 
in children, 516-517 
complications of, 512 
diagnosis of, 510—512 
differential diagnosis of, 344 
in old age, 516-517 
pathology of, 509 
peritonitis with, 515-516, 
517 

in pregnancy, 516 
prognosis of, 512 
symptoms of, 509-510 
treatment of, 512-517 
argentaffin tumors of, 531 
chronic appendicitis, 517 
congenital anomalies of, 508- 
509 

cysts of, 517-518 
diverticula of, 508 
double, 508 

left sided appendicitis, differ- 
ential diagnosis of, 595 
neoplasms of, 516 
position of, vanaUons in, 508- 
509 

vascular supply of, 515 
Argentaffin tumors, of appendix, 
531 

of rectum, 618 
of small bowel, 498 
Arteries See Blood vessels and 
specific arteries 
Artenotomy, 65 

Arthritis, with coitus, ulcerative, 
559 

Ascites, cirrhosis with, 281 
and portal hypertension, 295 
Aspiration, duodenal, in pan- 
creatitis, 418 

of gastric contents, prevention 
of, 50-51, 68 69 
of mtrahepatic abscess, 275 
peritoneal, in splenic rupture, 
452 

tracheobronchial, postojicra- 
live, 90 

Asthmatic patients, 46-47 
A vt Ire tans, postoperative, 89-90, 
92-93 

\Uesia, < f biliary ducts, congeni- 
tal, 397 

duodenal, differential diagno- 
sis, 196 
intestinal, 489 

Atropine, m wound surgery anes 
ihesia 1 60 

Baas, ileostomy, 566-588 
Baker colorectal anastomosis, 633 


Ballance sign, in splenic rupture, 
452 

Balloons, esophagogastric, 280 
Barium enema, m carcinoma of 
colon, 534 

in small bowel disorders, 469 
Bassim hernia repair, 112, 118, 
125, 127 

Baudet, latent period of, 451 
Belladonna drugs, preoperative, 
48 

in wound surgery, 180 
Bile, in gallbladder, 313 
mtrahepatic cholestasis, 366 
in liver, 312 

metabolism disorders, 316 
regurgitation of, 367 
secretion of, 312—313, 367 
stasis in pregnancy, 317 
white, 369, 388 
Biliary tract, 349-362 

anastomosis, biliary intestinal, 
358-359 

anesthesia for surgery of, 71 
anomalies of, 268 
calculi, in common duct, 340- 
341 

differential diagnosis of, 372 
recurring, 355-356 
small stones in cystic duct, 
349-350 

cholangiography, intravenous 
350 351, 354-355 
in pancreatitis, 405, 417 
cholangiojejunostomy, intra 
hepatic, in biliary stnc 
ture, 387-393 

cholangitis, after biliary tract 
surgery, 339 
obliterative, 366, 372 
ulcerative, 366 

eholedochoduodenostomy, 358- 
359 

in biliary stricture, 384-385 
in pancreatitis, 342-343 
choledochoentcrostomy, in P 1 " 
cream is, 424 

cholcdochogram, ponojicrativc, 
356-358 

choledochojcjunostomy, 358 
in biliary stricture, 386-3°’ 
choledoch ostomy, 351-354 
cholecystectomy with, 354 
mortality from, 26 
in pancreatitis, 423 
c holed ochotomy, with cho'ic- 
cyitectomy, 333-335 
m cholecystitis 325 
cirrhosis, biliary, 366 
and vanceal hernorihaS*' 
301-302 

colic, biliary, 323 
cyme duct remnant, 

cholecystectomy, 341 
drainage of, 356-353 
enlargement of ducts. 349 
fever in disorders, 350 
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Biliary tract {Continued) 
hemobilia, 161, 173, 174 
incision for, 14 

jaundice, 349. See also Jaun- 
dice 

neuromas of cystic duct, post- 
opera in c, 343 

m pancreatitis, 402, 416, 421 
operations for, 423-424 
postcholecystectomy syndrome, 
359-362 

short circuiting operations, 
358-359 

stricture of, 363-398 
congenital atresia, 397 
delayed, 370, 373 
diagnosis of, 369-371 
differential diagnosis of, 
371-373 

etiology of, 363-367 
incidence of, 363 
pathology of, 367-369 
primary, 372, 376 
spontaneous nonoperattve, 
366-367 

surgery in, 378-395 

choice of operation, 373 
376 

cholangiojejunostomy, in 
trahepaUc, 387-393 

cholcdochoduodenostorny 

384-385 

choledochoj ej unostomy, 
386-387 

dissection technique, 380- 
383 

end to-end anastomosis, 
383 

exposure technique, 378- 
380 


preoperative preparation, 
376-378 

prostheses, 393-395 
results of operation, 395— 
397 

trauma causing, 364-366, 
373 

trauma, nonpenetrating, 157, 
161 


penetrating 166 
strictures from, 364-366, 
373 


tumors of, differential diagno- 
sis of, 373 
malignant, 305 
Bilirubin, 367 
m gallstones, 316 
let els after portal decompres- 
_ , sion, 293 
Buis erdin, 312 

Billroth gastric operations, 226 
Bladder, cystitis after catheten 
zation, 634 

postoperative care of, 79 
rupture of, 157, 162 
sliding hernia of, 109, 123 
suprapubic cystostomy, 187 


Bladder ( Continued ) 
rounds of penetrating 166 
187 

Bleeding .Sec Hemorrhage 
Blood conditions See Hcma 
tology 

Blood pressure See Hyperten 
sion, Hypotension 
Blood transfusions, 27-32 See 
also under Hematology 
Blood vessels, 6 
artenotomy, 65 

cholangiography, intravenous, 
350-351, 354-355 
in pancreatitis, 405, 417 
of elderly patients 25-26 
embolism, pulmonary post 
operative, 91 92 
hepatic anomalies 269-270 
incisions for surgery of, 1 7, 1 9 
intravenous infusions, 38-40 
in wound management 175, 
191 

in left hemicolon, 623 
mesentenc lesions, 489 502 
phlebothrombosis, postopera- 
tive, 101, 103-104 
splenic lesions, 448-450 
surgery in cardiovascular dis- 
orders, 43-44 

thrombophlebitis, in colitis, 
ulcerative, 560 
postojierative, 101, 102 103 
thrombosis See Thrombosis 
trauma of, nonpenetrating, 
162 

penetrating, 166 
varices See Vances 
v asoconstnctors with anes 
thetics, 58, 61, 62 
See also specific vessels 
Bochdalek, foramen of, 143 
Boeck's sarcoid, of spleen, 452 
Bone marrow, in splenic dis- 
orders, 456 

Bowel conditions See Intestines 
Breast surgery, radical, mortality 
from, 26 

Bronchiectasis, preoperative care 
in, 46 

Bronchopulmonary disease, pre- 
operative preparation 
m, 45-47 

Buttocks, penetrating wounds of, 

187 

Calcium deficiency, in pan- 
creatitis, 410 

Calculi, biliary, in common duct, 
340-341 

differential diagnosis of, 372 
recurring, 355—356 
small stones in cystic duct, 
349-350 
enteroliths, 494 
fccaliths, 494 


Calculi (Continued) 
gallstones 316—322 
See also under Gallbladder 
in pancreatitis, 416, 417, 421, 
425 

ureteral, differential diagnosis 
of, 595 

Calot triangle of, 364-365 
Cancer See Tumor and specific 
'umors 
Cantor tube, 471 
Carbohydrate metabolism, m an- 
esthesia, 66 

Carbon dioxide poisoning, post 
operative, 89 

Carcinoid tumor, of appendix, 
517 

of cecum, and portal hyper- 
tension, 303 
of colon, 531-533 
of rectum, 618 
of small bowel, 498 
Carcinoma, of ampulla of Vater, 
437 

of anus, 637-638 
of appendix, 518 
of cecum, 532 

resection in, 538-539 
of colon, 526, 530-544 
See also under Colon 
of gallbladder 321, 345-347 
of pancreas, 431-437 

lymph node metastasis from, 
420 421 

of prostate, differential diag- 
nosis of, 617 
retroperitoneal, 521 
of small bowel, 497 
of stomach, 211-216 

See also under Stomach 
Cardia lesions, 230-239 

chalasia, differential diagnosis 
of, 196 
stricture, 238 
ulcer, 238 

Cardioesophageal junction, ex- 
posure of, 15, 20 
Cardiospasm, gastnc aspect* of, 

238 

Cardiovascular conditions See 
Blood vessels. Heart 
Catheterization, infections after, 

634 

postoperative, 82 
preoperative, 51 
m wound management, 178 
Cecostomy, anesthesia in, 74 
in cancer of colon, 536 
Cecum, carcinoid of, and portal 
hypertension, 303 
carcinoma of, 532 
resection in, 538-539 
diverticulum of, 592 
incision for, 15 
sliding hernia of. 109 
lubcrculosii of, 496 
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Cecum ( Continued ) 
wound of, penetrating, 184- 
185 

Chalasia of cardia, differential 
diagnosis of, 196 
Chemey incision, 18 
Childhood conditions See Pedi- 

Chlorprocauie anesthesia, 62 
Cholangitis See Biliary tract 
Cholecystic conditions See Call* 
bladder 

CholccystoVimn, function of, 313 
Choledochal conditions See Bill 
ary tract 

Cholesterol gallstones, 316 
Chordoma, retroperitoneal, 521 
sacrococcygeal, 533 
Chyme, preparation of, 244 
Circulation, splenic, 445 
Cirrhosis, biliary, 366 

and v axue.il hemorrhage, 
301 302 
ffanot’s, 366 
hepatic 278, 279 

pancreatitis with, 418 
Laennec's 369 
pancreatic 416 

Citrate intoxication, in trans- 
fusions 31 

Clamps caval, 289 290 

(or intestinal anastomosis 475 
479 

Payr, 256 258 
von Peu 221 
Closure of incisions, 21-23 
delated, 105-106 
Coagutation defects poitopera 
live, 85 

Colectomy, in carcinoma of 
colon, 538-543 
in diverticulitis, 598-601 
ileorccial anastomosis with, in 
polyposu 60G 
mortality from, 26 
partial, in colitis, 565 566 
586 

in polyps of colon, 528 
proctocolectomy wnh ileos- 
tomy, 567, 575-586 
Colic, biliary, 323 
Cohns liberalise, 548 590 
acute forms of. 553 
c amnoma with 56 1 561 
chronic forms of, 553 
complications of, 559-562 
anorectal. 562 
colonic, 500 
systemic, 559 
continuous. 553 
diagnosis of, 556 55H 
differential diagiw-tn of, 535, 
557 

etiology of. 518-550 
fulminating, 553 563 
hemorrhage ut S3|, 5C21, 
UHidence of, US 


Colitis, ulcerative (Continued) 
insidious, 553 
invalidism in, 562-563 
mild, 553 

pathology of, 550-553 
perforation in, 560, 563 
proctoscopic findings in, 554— 
555 

prognosis of, 558-559 
pseudopolyposis in, 551, 553, 
555, 561, 606, 610 
radiology in, 555-556 
regional, 550 
relapsing, 554 
nght sided, 550 
segmental, 550 
signs and symptoms of, 553 
skip areas of disease, 566, 567, 
578 

strictures with, 560, 564 
toxemia in, 56 4 
treatment of, 562-589 
colectomy, partial, 565, 566, 
586 

colostomy, ileotransv erse, 
565, 586 

ileostomy, 566-589 
indications for surgery, 562- 
565 

proctectomy with sigmoid 
colostomy, 566 
proctocolectomy with ileos- 
tomy, 567, 575-586 
surgical techniques, 567-586 
types of operations, 565- 
567 

vagotomy, 586 

Colon, adenocarcinoma of, 530- 
531 

anesthesia for resections of, 74 
angiosarcoma of, 533 
ascending, carcinoma of, 538- 
539 

incision for, 15 
carcinoid tumors of, 531-533 
rarcinoma of, 526, 530-544 
ascending colon, 538-539 
cecum, 528 

with colitis, ulcerative, 561, 
564 

complications of, 535 
descending coton, 539, 540 
diagnosis of, 533-535 
differential diagnosis of, 558, 
596, 597 
etiology of, 530 
hepatic flexure. 539 
lower sigmoid, 541 
metastasis from 530-531 
mid sigmoid, 539 
ixaioperamc complications 
of. 544 

prroperatue preparation in. 
535-537 

rectosigmoid, 5|| 

>S leiiK flexure, 536, 538, 
539, 540 


Colon, carcinoma of ( Con- 

tinued ) 

transverse colon, 539 
treatment of, 535-544 
upper sigmoid, 539, 540 
colectomy, 538-543 
See also Colectomy 
colitis, ulcerative, 548-590 
See also Colitis, ulcerative 
colorectal anastomosis, 632- 
634 

colostomy, 536, 543 
See also Colostomy 
descending, carcinoma of, 539, 
540 

differential diagnosis of lesions 

344 

div erticu/osis and diverticulitis 
of, 591-603 
abscess with, 592, 596 
colostomy and resec von 

598-599 

complications of, 596-597 
diagnosis of, 594-596 
differential diagnosis of, 
534, 595-596 
etiology of, 592 
fistula with, 592, 597 
hemorrhage with, 596-597, 
598 

incidence of, 591-592 
indications for surgery, 597- 
598 

intractable, 597 
laboratory findings in, 593- 
594 

morbidity and mortality in, 
601-602 

obstructive resection, 599- 
600 

operativ e procedures in, 
598 601 

pathology of, 592-593 
!>crforation with, 596, 598 
proctoscopy in 595 
radtotogy in, 594 
•tgmoid, 592 
simple suture, 598 
single stage resection with 
immediate anastomosis, 

600 601 

strictures with, 596 
symptoms and signs of, 593 
endornetnonia of, 529 
fibrosarcoma of, 533 
fistula, in divcrticulosis, 592, 

597 

gaslroyejunorolic, with duo- 
denal ulcer, 251-253 
in ulcerative colitis, 560 
hemangioma of, 530 
hepatic flexure, carcinoma of, 

539 

hernia of, sliding. IU9, 122 
leiomyoma of, 529 
Intro) otarnxna of, 533 
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Colon ( Continued ) 
lipoma of, 529 
lymphoma of, bcntgn, 529 
lymphosarcoma of, 533 
malrotation of, differential 
diagnosis of, 196 
perforation of, in diverticulitis, 
596, 598 

Peutz Jeghers syndrome, 529 
polyps of, adenomatous, 525— 
529 

diagnosis of, 526-527 
familial polyposis, 529 
pathology of, 525-526 
pseudopolyposis in colitis, 
551, 553, 555, 561, 
606, 610 

treatment of, 527-529 
rectosigmoid, carcinoma of, 
541 

reduplication of, 530 
sigmoid, carcinoma of, 539, 
541 

colostomy, in colitis, 566 
diverticulitis m, 592 
hernia of, sliding, 109 
lleosigmoidostoniy m colitis, 
566, 586 

incision for, 11, 16 
sigmoidoscopy, in carcinoma 
of colon, 534 
in polyps of colon, 526 
splenic flexure, carcinoma of, 
536, 538, 539, 540 
stricture of, in diverticulitis, 
596 

tumors of, 525 545 
benign, 525-530 
malignant, 530-544 
volvulus, 545 547 
wounds of, nonpenetrating, 
157 

penetrating, 166, 184-187 
Colorectal anastomosis, 632-634 
Colostomy, in cancer of colon, 
536, 543 

complications of, postopera 
tne, 635-636 

hernia around opening of, 139, 
140 

ileotransverse, m colitis, 565, 
586 

incision for, 16 

with Miles operation for rectal 
tumors, 6?8 
postoperative care, 634 
proximal, in colitis, 566 

in diverticulitis of colon, 
598-599 

retraction of, 636 
sigmoid, in colitis, 566 
incision for, 11 
in wound repair, 185 
Complications, postoperative 77- 
106 ' 

See alio Postoperative care 

and complications 


Congenital conditions, anemia 
hemolytic, 454 
of appendix, 508-509 
of bite ducts, 268, 397 
of cecum, 592 
of gallbladder, 3 1 4-3 1 7 
m intestinal tract, 489 490 
of liver, 266-270 
of spleen, 446-448 
of stomach, 195-198 
Connell sutures, 480 
Contamination, in abdominal 
cavity, 484 

Coombs test, in anemia, hemo- 
lytic, 453, 454, 456 
Cooper’s ligament, in hernia re 
pair, 117, 118 120, 

121-122, 128, 129 
Corpus hemorrhagicum, ruptured, 
differential diagnosis of, 
511 

Cortisone, in pancreatitis 410 
Costa! conditions, flaring angles 
14, 15 

intercostal nerve block, 63 
Cranial injury, differential diag 
nosis of, 196 
Crohn’s disease, 495-496 
Crural hernia, 125-130 

differential diagnosis of. 111 
Cullen sign, in trauma, 168 
Curare, 56 

Cushing, hernia repair of, 125 
sutures of, 477, 480 
Cyclame anesthesia, 62 
Cyclopropane anesthesia 54-55, 
286 

Cyst, appendiceal, 517-518 
caudal gut, 520 
dermoid, of retropentoneum, 
mesentery and omen 
turn, 520 

echinococcus See Echinococ- 
cus cyst 

hepatic, congenita), 268-269 
echinococcus, 277 
mesentenc, removal of, 491 
ovarian, differential diagnosis 
of, 511, 595 
pancreatic, 431 
pseudocysts, 414, 415, 416, 
417, 421, 428-430 
pneumatoides intestinahs, 499 
sebaceous, of umbilicus, differ- 
ential diagnosis of, 13l 
splenic, 448-449 
traumatic formation, 174 
umbilical, removal of, 492 
urachal, differential diagnosis 
of, 13 1 

Cystadenoma, of pancreas, 431 
of retropentoneum, mesentery 
and omentum, 520 
Cystic duct, neuromas, post- 
operative, 343 

remnant, after chofecjstec 
tom), 341 


Cystic duct (Continued) 
small stones in, 349-350 
Cystitis See Bladder 
Cytopenia, in splenic disorders, 
456 

Dance’s sign, in intussusception, 
493 

Debridement, in wound surgery, 
180 

Decam ethomum, as muscle re 
laxant, 56 

Decompression, gastnc, 79 93, 
337-338 

after wound surgery, 190 
intestinal, 79-80, 94, 470-473, 
484 

portal, 279-304 

See also under Liver 
Dehiscence of wounds, 9, 11, 13, 
21, 23, 26, 104-106, 
635 

anesthesia m resutunng for, 

75 

Denerv ation, sensory, in pancre- 
atitis, 424 

Dermoid cyst of retropentoneum, 
mesentery and omen- 
tum, 520 

Diabetes, after pancreatic sur- 
gery, 436 

in pancreatitis, 411, 415 
preoperative preparation in, 

47-48 

Diaphragm, abscess, subdiaphrag- 
matic, after biliary tract 
surgery, 339 
after splenectomy, 463 
division of, 20 
eventration of, 142-143 
hernia of, 142-146 
postoperative infection, sub- 
phrenic, 99 

trauma, nonpenetrating, 157, 
162 

Diarrhea, in colitis, 548, 554 
in small bowel disease, 467 
Dietotherapy See Nutrition 
Dilatation, acute gastric, post- 
operative, 93 

Distention, abdominal, in small 
bowel disease, 467 
Diverticulosis and diverticulitis, 
of appendix, 508 
of colon, 591-603 
See also under Colon 
of duodenum, 263-264 
pseudodiverticulum, 263 
of gallbladder, 315 
gastnc, 197-198 
Meckel s, 490-492 

See also Meckel % diverticu- 
lum 

of small bowel. 492 
Douglas pouch, hernia of, 148 
postoperative infection in, 100 
Dowd operation for hernia, 151 
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Dragstedt ileostomy, 572-573 
Drains, 23 

in appendectomy, 515 
of bile ducts, 356, 424 
in cholecystectomy, 333 
gastroduodenal, in splenec- 
tomy, 458 

hepatic, 272-273, 276-277 
pancreatic, 412, 429-430 
after splenectomy, 459, 461, 
462 

in wounds, penetrating, 1 73 
Dubin-Johnson syndrome, differ- 
ential diagnosis of, 372 
Ducts, biliary See Biliary tract 
cystic See Cystic duct 
pancreatic, dilatation of, 425 
ligation of, 427 
longitudinally opened 427 
of Santorini, 399 
vitellointestinal persistent, 
490, 502 
of \\ irsung, 399 
Dunphy spleen removal, 1 89 
Duodenum, 242-265 

aspiration of, in pancreatitis, 
418 

atrtsia of differentia! diagno- 
sis or 196 

cholcduchoduodcnostoniy, 358- 
359, 381-385 
diverticulum of 263-264 
duodenostomy, incision for, 15 
foreign body in, 494 
gastroduodenal intubation, in 
splenectomy 458 
panrrcatoduodcnectoiny 427 
432 

physiology of, 244—246 
pseutlodiveniculum of 263 
tumors of, 26 4 
ulcer of, 242-244 
bumed-out 2 43 
complications of, 248-253 
etiology of, 242 243 
gastrectomy in, subtotal, 
252, 253-260 

ami gastric hyjiersecietion, 
243 

gamoduodenovlotny in 260 
castrorntcTostimy in, 256- 
260, >62 

gastrointestinal physiology 
alter surgery for, 246- 
247 

gastrojejuuucohc fistula with, 
231-233 

lieiuurihap with, 249 
wnlrme lil, 242 
intlaelaUbty of. 243 
rurtual ulcer feitls, 231 
V*-s uv, 233 
,uuh*J.<y 247-2 48 

prli-*»trd, 243, 249, 260 

.61 

aJ'rr 

.75 


Duodenum, ulcer of (Continued) 
pylonc obstruction with, 
250 

pyloroduodenostomy in, 263 
pyloroplasty in, 263 
vagotomy in, 260-262 
wounds of, non penetrating, 
157, 161 

penetrating, 166, 183 
Dysentery, amebic, differential 
diagnosis of, 557 
bacillary, differential diagno- 
sis of, 557 

Dysgerminoma, retroperitoneal, 
521 

Echinococcus cyst, of liver, 277 
of pancreas, 431 
of spleen, 448, 449 
Eclt fistula, 295, 300 
Ectopia, of liver, 266 
of pancreatic tissue, 400 
of spleen, 447-448 
Edema, hypoproieinemia with, 
33 

in pancreatitis, 402, 407, 421 
pulmonary, postoperative, 92 
Electrocoagulation in rectal 
polyps 606, 610 

Electrolytes and fluids See 
Fluids 

Embolism, pulmonary, postopera- 
tive 91-92 

Emphysema, pulmonary, pre- 
operative care in, 46 
Endometnoma, of colon, 529 
Endomeinosis differential diag 
nosia of, 618 

Endoscopy, in colonic polyps, 
527 528 

Endothelioma, of liver, 305 
Endotracheal intubation, 68, 69 
Enema, barium, in carcinoma of 
colon, 534 

in small bowel disorders, 469 
1 ntcntis See Intestines 
Enzyme therapy, in pancreatitis, 
418, 419 

l pidural anesthesia 59-60 
Epigastric hernia. 134-135 
Epinephrine, with anesthetics, 
58, 61. 62 

Epithelioma, anal, 637 
Esophagus anastomosis, gastric. 
233-235 

jejunal, 236 238 
esophagugastrcctoiuy, anesthe- 
sia for, 72 

in vanceal bleeding. 297- 
.9 4 

u*vv*» (us. 19 
issues 278-304 

hemorrhage of, 279-2U), 
* 12-304 

livya-esj let non w«ih VO- 
3m. 302 


Esophagus, varices (Continued) 
and normal portal pressure, 
297-299 

postsplencctomy bleeders, 
300 

spontaneous subsidence of, 

295 

Ether anesthesia, 54 
Eventration of diaphragm, 142- 
143 

Evisceration, anesthesia in, 75 

Fallopian tubes, incision for 
lesions of, 13 

salpingitis, differential diagno- 
sis of, 595 

wounds of, penetrating, 188 
Farber’s test, in atresia of intes- 
tine, 489 
Fascia, 1-5 

Fat, defects after duodenal ulcer 
surgery, 247 

intravenous emulsions, 39-40 
necrosis, in pancreatitis, 402 
Fatly acids, tagged in pancreati- 
tis, 418 
Fccahth), 494 

in diverticulitis of colon, 593 
ulceration of, 512 
Felly's syndrome, 456-457 
Femoral hernia, 125-130 
differential diagnosis of. III 
Ferguson hernia repair, 112, 
115, 124 

Ferguson- Andrews hernia repair, 
115, 118 121 
Fever intermittent, 350 
Fibrinogen depletion, 86 
Fibroma, of small bowel, 498 
Fibrosarcoma, of rolon, 533 
of rctropentoneum, mesentery 
and omentum, 521 
of small bowel, 497 
of spleen, 453 

Fibrosis, of bile ducts, ttenoving, 
331 

ui pancreatitis, 402, 415, 421 
field block, 63-64 
finney pyloroduodenostomy, 263 
Fistula, arteriovenous, of splenic 
vessels, 450 
biliary, external, 370 
cholecystoc meric, 321 
in colitis, ulcerative, 560 
and diverticulitis of colon 592, 

597 

duodenal, after gaslrrcloroy, 

228 

Eck, 295, 300 

g-ulrojcjunoroltc, duodenal 
ulcer with, 251-253 
at ilrvcUisny site, 473, 568, 

577, 535 583 
intestinal, 173. 502-505 
pancreatic, 229, 1*7 
afier pancreatic surgery, 436 
small l«toel. 502-503 
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Fistula ( Continued ) 
umbilical, 491 

ureteral, after rectal cancer 
surgery, 634 

Fluids, loss of, in pancreatitis, 
407-409 

transfusion in, 28 
postoperative, 78, 80-83 
replacement of, in small bowel 
d sease, 473-474 

Foramen, of Bochdalck, 143 
of Morgagni, 143 

Foreign bodies, in small intestine, 
494-495 

Fundus ventncuh lesions, 230- 
239 

Gallbladder, 311-348 
agenesis of, 314 
anatomy and ph>siology of, 
311-314 
bilobed, 314 

carcinoma of, 321, 345-347 
surgery in, 346-347 
cholecystectomy, 328, 329-333 
accidental trauma in, 364 
373 

in carcinoma of gallbladder, 
346-347 

in cholecystitis, 325, 329- 
333 

choledochostomy with, 354 
choledochotomy with, 333 
335 

common duct calculi after, 
340-341 

incisions for, 329 
incomplete, 341-342 
jaundice after, 370 
mortality from, 26 
in pancreatitis, 423 
with portal decompression, 
303 

radical, 346-347 
recurrence of symptoms 
after, 340-345 
splenectomy with, 459 
syndrome after, 359-362 
cholecystitis, acute, 324-327 
differential diagnosis of, 
327 

physical examination in, 
326 

postoperative, 98 
symptoms of, 326 
chronic, 322-324, 329-333 
differential diagnosis of, 511 
choletystogastrostomy, 358, 359 
cholecystography, 323, 324 
m pancreatitis, acute, 405 
cholecystojej unostomy, 358 
cholecystokmm, 313 
eholecystostomy, 329, 333 
in cholecystitis, 325 
in pancreatitis, 412 
congenita] anomalies of, 314- 
317 


Gallbladder (Continued) 
diagnosis, incorrect, 343-345 
diverticula of, 315 
double, 314 

fistula, cholecystoentcric, 321 
floating, 316 
incision for, 14, 329 
malposition of, 315-316 
stone formation, 316-322 
bde metabolism disorders, 
316 

bilirubin, 316 
cholesterol, 316 
and infections, 317 
in intestines, 495 
m pancreatitis, 423 
and portal hypertension, 303 
silent calculi, 340 
small stones, 349-350 
with splenic disorders, 459 
stage four, 321 
stage one, 318-320 
stage three, 321 
stage two 320 
and stasis of bile, 317 
surgery of, 327 345 
anesthesia in, 327-328 
cholangitis after 339 
common duct stones after, 

340-341 

complications after, 338- 

340 

cystic duct remnant after, 

341 342 

incisions for, 329 
neuromas after, 343 
pancreatitis after, 340, 342 
343 

postoperative care, 336-338 
preoperative care, 327 
recurrence of symptoms 
after, 340-345 
subdiaphragmatic abscess 
after, 339 

subhepatic accumulations 
after, 339 

wound infection after, 339 

wounds of, nonpenetrating, 

157 

penetrating, 166, 184 
Ganglioneuroma, of retropen 
toneurn, mesentery and 
omentum, 520 
Garlock ileostomy, 571—572 
Gastrocolic ligament, 444, 459 
Gastroepiploic artery, 443 
Gastrointestinal tract See Intes 
tines. Stomach 

Gastrosplenic ligament, 444, 459 
Gaucher’s disease, spleen m, 452, 
455 

Genatncs, 25-27 

appendicitis, SI 6-5 17 
blood vessel conditions, 25-26 
malnutrition, 26 
postoperative infections, 26 
Gerlach valve of 508 


Glucose, blood, deficiency of, 
437 438 

Graft, Tumbull mucosal in ile- 
ostomy, 568-571 
Gralton Smith tube, 471 
Granuloma, amebic, of rectum, 
620 

Gridiron incision, 17, 513 
Grynfeltt-Lesshaft triangle her- 
nia through, 149 
Gynecologic conditions, cyst, 
ovarian, differential di 
agnosis of, 511, 595 
hemia, pelvic, 148 
incisions for pelvic surgery 9 
13, 17 

inflammatory disease of pelvis 
differential diagnosis of 
511 

labial hernia, 109 
preoperative preparation of 
vagina, 51 

rupture of uterus, 157, 162 
salpingitis, differential diagno- 
sis of, 595 

wounds, penetrating, 188 

Halsted hernia repair, 112-115, 
117 

Hamartoma, of liver, 304 
Hand Schuller Christian disease 
spleen in, 452 
Hanot’s cirrhosis, 366 
Harris tube, 471 

Hartmann operation in rectal 
tumors, 621,622, 632 
Head injury, differential diagno- 
sis of, 196 

Heart, coronary disease, differ 
ential diagnosis of, 344 
diseases of, preoperative prep- 
aration m, 43—14 
in postoperative shocl, 89 
Heincke Mikulicz pyloroplasty 
263 

Hemangioma, of colon, 530 
of liver, 304 
of spleen, 453 

Hemangiopericytoma, of retro- 
pentoneum, mesentery 
and omentum, 521 
Hematology, anemia See Anc 

hlood pressure See Hyperten- 
sion, Hypotension 
blood volume, hypovolemic, 
34-35, 68 

hypotension with, 28 
m pancreautis, 408 
postoperauv e shock with, 

87 

before splenectomy, 457 
coagulation defects, postopera- 
uv e, 85 

hypofibnnogenenua, 86 

neutropenia, 454-455, 456, 
458 
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Hematology ( Continued ) 
panhematoperua, primary 

splenic, 455 

prothrombin See Prothrombin 

spleen and hematologic dis- 
orders, 445, 453-457 
thrombocytopenic purpura, 

idiopathic, 453-454 
transfusions, 27-32 
arterial, 30 
blood bank errors, 30 
blood loss in operations, 
29-30 

citrate intoxication from, 31 
complication of, 27, 83 
hazards of, 30-32 
hemolytic reactions in, 31 
hepatitis from, 30, 83 
indications for, 28—30 
overtransfusion, 30 31 
in pancreatitis 408, 420 
platelet, in thrombocyto- 
penia, 458 
postoperative, 83 84 
potassium intoxication from 
31 

in wound management, 179 
Hematoma postoperative 104 
retroperitoneal 168 182, 190 
in trauma penetrating 168 
Hemicolectomy, with portal de 
compression 303 
Hemokilia, 161 173 174 
Hemolytic anemia, 454, 456, 457 
Hcmol)tic reactions, in anesthe 
sia 31 

in transfusions 31 
Hemorrhage in colitis 554 560 
564 

in diverticulitis of colon 593 
596-597 598 
in duodenal ulcer 249 
after gastrectomy 229 
in gastric carcinoma, 215 
in gastric ulcer 207 
■ntra abdominal, incision in, 10 
mlrapentoneal, 160 
from liver 181 188, 271 272 
in Meckel's divtrliculum, 491 
after pancreatic surgery 433 
436 

in pancreatitis, 402, 410 
after jiortal decompression, 
293-294 

postoperative, 85 
after splenectomy, 300 
of splenic vessels, postojiera 
live 462 

in throroboc)topcmc purpura, 
idiopathic, 453 
transfusions in, 28 
in trauma 174 

unexjietted bleeding in sur- 
Bcry. 364 

varsceal, esophagogastric, 278, 
279-280 


Hemorrhagic diseases, differen- 
tial diagnosis of, 196 
Henry hemia repair, 129 
Hepatic artery, anomalies of, 
270 

injury to, 273 
ligation of, 303 
Hepatic conditions See Liver 
Hepatic flexure of colon, car 
cinoma of, 539 
Hepatic vein anomalies, 269 
Hereditary spherocytosis 454 
Henng-Breuer reflex 69 
Hernia 107—155 
anesthesia for, 75 76 
at colostomy opening, 139, 
140 

complications of, 152-154 
congenital, 109 
crural 125-130 
diaphragmatic 142 146 
acquired, 143 
congenital, 143 
etiology of, 143 
hiatus 143 
inflammatory, 143 
traumatic, 143 
treatment of, 145 146 
of Douglas pouch 1 48 
epigastric, 134— 135 
diagnosis of, 135 
differential diagnosis of, 131 
symptoms of 134 
treatment of, 135 
laity, 110 
femoral, 125 130 
diagnosis of, 126-127 
differential diagnosis of, 111 
recurrent, 129 
symptoms of, 126 
treatment of, 127 130 
forfeiting right of domicile 
109, 136 
hiatus 143 

differential diagnosis of, 344 
gastric aspects of 238 
treatment of 146 
after ileostomy, 589 
incarcerated. 123, 152 153 
incisional, 135-140, 142 
diagnosis of, 137 
lumbar, 149 
symptoms of, 137 
treatment of, 137-140 
inflamed, 1 10 
inguinal, 108-125 
complete, 109 
diagnosis of, 110 
direct 103, 111, 116 
incomplete, 108 
indirect, 108, 111, 115 
ph> steal signs of, 110 
symptoms of, 1 1 0 
treatment of. 111-125 
aponeurosis of external 
oblique, 121 

appendectomy with, 123 


Hernia, inguinal, treatment of 
{Continued) 

closing hole in trans 
versahs fascia, 117-118 
closing internal ring, 119- 
120 

conjoined tendon, 120, 
121 

Cooper’s ligament repair, 
117, 118, 120, 121-122 
handling of sac, 115-117 
in infants and children 
124 

operations, 112-115 
position of cord, 118-119 
reducing size of cord, 119 
relaxation incision, 118 
removal of extraneous tis- 
sue, 120 

suture materials, 124 
tantalum gauze, 120-121 
testicle removal, 119 
interparietal, 141— 142 
interstitial 141-142 
irreducible 152 
ischiorectal, 148 
labial 109 

m ltnea alba 134-135 
m linea semilunaris 140-141 
Littre’s 140 
lumbar 149-151 
incisional 149 151 
primary, 149 

of Meckel % diverticulum 140 
mortality from herniorrhaphy, 

26 

obstructed 153 
obturator, 151-152 
pantaloon 116 
perineal 148-149 
postoperative 104 
propcritoneal 141 
pudendal 148 
Richter’s 140 
saddlebag 111 116 
sciatic 147-148 
scrotal 109, 123 
sliding 109 111, 122-123 
Spigelian 140-141 
strangulated, 153-154 
subpubic, 148 
superficial 141-142 
umbilical 130 131 
in adults 131 
in children 131, 132 
congenital, 130 132 
diagnosis of, 131 
symptoms of J3I 
treatment of 133, 134 
vaginal, J48 

Ilrsselbarh's triangle area, 
strengthening of, 117, 

118 120 

Ifexylcaine anesthesia 62 

Hiatus hernia 143 
treatment of, 146 
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Hodgkin’s disease, retroperi- 
toneal, 521 
spleen in, 455 
Hoguet hemioplasty, 116 
Hollander test, after vagotomy, 
245 

Homans sign, 103 
Hopkins hernia repair, 115 
Howsltp Romberg phenomenon 
151 

Hyaluronidase, with anesthetics, 
62 

Hydatid cyst See Echinococcus 
cyst 

Hydrocele, differential diagnosis 
of, 111 

Hydrochloric acid secretion, 245 
and peptic ulcer, 203, 243 
Hypermsuhnism, and islet cell 
tumor, 437 439 
Hypersplenism, 445-446 
Hypertension, portal, 278-304 
455 

in childhood, 302-303 
Hypofibnnogenemia, 86 
Hypoglycemia, 437-438 
Hypoproteinemia, 32-40 
blood volume reduction in 
34-35 

chronic depletion, 36-37 
correction of, 37-40 
edema with, 33 
effects of, 32-35 
evaluation of, 35-37 
infection susceptibility in, 34 
intravenous alimentation in 
38-40 

liver damage in, 34 
nasogastric tube feeding in 
37 38 

postoperative, 35 
potassium intake in, 40 
shock in, 33 34 
transfusion in, 28 
wound healing delay with, 33 
Hypotension, hypovolemia with 
28 

induction by artenotomy, 65 
after pancreatic surgery, 436 
in surgery, 68 

Hypothermia anesthesia, 65-66, 
575-576, 579 

Icterus See Jaundice 
Ileitis, ascending after ileostomy, 
589 

regional, 495-496 
differential diagnosis of, 558, 
596 

string sign of, 470 496, 558 
terminal differential diagnosis 
or, 558 

Ileorectal anastomosis, with colec- 
tomy, m polyposis, 606 
Ilcosigmo id ostomy, Jn colitis, 
566, 586 


Ileostomy, anal, 573 575 
anesthesia tn, 74 
care of, 586-588 
m colitis, 566-589 
complications of, 588-589 
Dragstedt method, 572-573 
end 472-473 
Garlock method 571 572 
loop, 567 

proctocolectomy with, total 
567, 575 586 
Ravitch method 574 
Schneider method 574 
simple, 567-573 
subtotal colectomy with 566 
586 

terminal 567 
Turnbull method, 568-571 
Ileum and jejunum, 466-507 
argentaffin tumors of 496 
carcinoid tumors of 498 
carcinoma of, 497 
cholangiojejunostomy, in bili- 
ary stricture 387-393 
cholecystojejunostomy, 358 
choledochojejunostomy 358 
386 387 

decompression of 470 473 
484 

by operative means 472 
473 

by tube, 470-472 
diseases of 482—497 
diagnosis of, 466—470 
fluids and electrolytes in 
473 474 

treatment of 470— *82 
diverticula of, 492 
after duodenal ulcer surgery 
247 

duplex, 492 
fistulas of 502-505 

gastrojejunocohe, with duo 
denal ulcer, 251-253 
foreign bodies of, 494—495 
gastrojejunostomy in pancrea 
tins, 424 

hepaticojejunostomy, with en 
teroanastomosis, 358 
jejunoesophageal anastomosis, 
236-238 

jejunostomy tubes, feeding 
mixture for, 38 
leiomyoma of, 498 
lymphoma of, malignant 497 
obstruction of, 482—187 
antibiotics in, 474 
peptic ulcer of, 497 
polyps of, 498 
excision of, 499, 501 
radiology of, 468—470 
sarcoma of, 497 
surgery of, 474—182 
anesthesia in, 474 — 475 
incisions in, 8, 13, 475—479 
instruments for, 479 


Ileum and jejunum, surgery of 
{Continued) 

suture and anastomosis in, 
479-182 

tuberculosis of, 496 
tumors of, 497 502 
operative approach in, 4 99, 
500 

typhoid ulcers of, 496 
wounds of, nonpenetrating 
157 

penetrating 166, 184 
Ileus, adynamic, 487 

in pancreatitis 404, 408 
postoperative 78 79, 83, 

93 95, 635 

after trauma, 173, 178 
mechanical postoperative 95 
97 

Iliac vessels incision for, 17 
Incarcerated hernia, 152 153 
Incisions 1-23 
abdominothoracic 231 
anatomy I 6 
in appendectomy, 513 
in biliary stricture surgery, 378- 
380 

Cherney 18 
in cholecystectomy, 329 
closure of 21 23 
delayed 105-106 
in colonic cancer, 537 
gridiron 17 513 
hernia through 135-140, 142, 
149 

in ileostomy 567 
LaRoque 116 122,142 
lateral m d abdominal muscle 
splitting, 10-13 
left thoracoabdominal 19-20 
lower quadrant oblique 16-17 
McBurney 11-13, 513 
modifications of 12 
Marwedel 378, 389 
mid line 9 10 
muscle splitting 10 14 

in pancreatic surgery, 420 
paramedian, 9 
Pfannenstiel, 17 
modification of, 17-18 
in proctocolectomy total, 578 
rectus muscle splitting, 9, 13 
relaxation in hernia repair, 

118 

right lower quadrant muscle* 
splitting, 11-13 
right thoracoabdominal, 20 
right upper oblique, 14—15 
right upper quadrant muscle- 
splitting, 13 
Rockey, 12 

Rockey-Elhott'Dav is, 514 
m small bowel surgery, 475- 
479 

in splenectomy, 458 



650 


INDEX 


Incisions (Continued) 
subcostal, 14-16 
thoracoabdominal, 1 8-2 1 379, 
380, 381 

transthoracic-transdiaphrag- 
matic, 231 
transverse, 14 

lateral abdominal muscle 
splitting, 13 
mid-abdominal 15 
upper abdominal, 15 
types of, 6-21 
vertical, 7-10 

abdominal, extension of 
20-21 
Weir, 12 

in wound surgery, 180 
Infants See Pediatrics 
Infarction, of spleen, 450 
Infections, in abdominal cavity 
484 

in hypoproteinemia 34 
of operative wounds 104 
postoperative in biliary tract 
surgery, 339 
in elderly patients, 26 
prevention of, 80 
septic shock 88 
of wounds, 173 
Infiltration anesthesia 64 
Inguinal hernia, 108-125 
Inhalation therapy, postopera- 
tive, 90 

Insulin, hypermsulmism and is 
let cell tumor 437-439 
test, after vagotomy 245 
Iniuloma, 437—439 
Intestines, adhesions of 487-488 
anastomosis of, 479—482 487 
biliary-intestinal, 358-359 
clamps for, 47a, 479 
pancreatic gastrointestinal 
in pancreatitis, 426 
anesthesia in operations, 73 
bowels, postoperative elimina 

preoperative preparation 
49-50 

cecum See Cecum 
cholcdochoentcrostomy in pan 
creatius 424 
colon See Colon 
congenital anomalies of, 489- 
490 

decompression of. 79 80, 94, 
470-473, 484 

after duodenal ulcer surgery 
246 247 

duodenum. See Duodenum 
enteritis rrgioiul See Ileitis 
regional 

tuberculous, differentia! di 
agnosis of, 558 

enterocolitis, differentia! di- 
agnosis of. 558 
postoperative, 97-98 


Intestines (Continued) 
enterogastnc reflux, and gas- 
tric acidity, 244, 246 
enteroliths, 494 
enterolysis, in intestinal ob- 
struction, 485 

enterostomy, anesthesia in, 73 
in intestinal obstruction, 
485 

in small intestine decom 
pression, 472 
UitzeJ 485, 486 
enlerotomy anesthesia m, 73 
fistula of 502 505 
cholccystoentenc 321 
after trauma, 173 
treatment of 503 505 
ileum See Ileum and jejunum 
ileus See Ileus 

inflammatory lesions of 49a- 
496 

intussusception, 492-494 
jejunum See Ileum and je- 
junum 

large intestine See Cecum, 
Colon Rectum 

Meckel s diverticulum, 490- 
492 

obstruction of, 482-487 
anesthesia in 73 
enterolysis in, 485 
enterostomy in 485 
mortality from, 26 
postoperative, 483, 635 
small bowel, 466 
Peutz Jcghcrs sjndrome 467, 
498, 529, 606 

pneumatoides intestmalis, 499 
rectum See Rectum 
small intestine See Duo- 
denum, Ileum and jc 
junum 

sprue 505-506 
sutures for, 476, 479-482 
trauma, nonpenetrating 157 
161 

tubes for. 470 471 
vascular lesions of, 489-502 
volvulus, 488 
water hose kinks in 95 
" hippie’s disease of 505 
Intracranial injury, differential 
diagnosis of, 196 
Intravenous infusions, 38 40 
m wound management, 175 
191 

Intubation See Aspiration, 
Catheterization , Drain 
age. Decompression 
Tube 

Intussusception. 492-494 
ileocolic, 492 
ili-oil rocol sc, 492 

jejunogastric 492 
treatment of, 493-491 
Ischiorectal hernia, H8 
Islet cell tumors. 437-441, 497 


Jackson’s veil, 508 
Jaundice, 368 

in bile duct disorders, 349 
delayed, 370 
idiopathic, 373 
obstructive, 370 
in pancreatic carcinoma 432 
in pancreatitis, 411, 418 
Jejunocsophageal anastomosis, 
236-238 

Jejunum and ileum, 466-507 
See also Ileum and jejunum 
Johnston tube, 471 

Kehr’s sign, in splenic rupture 
451 

Kidney disorders of differential 
diagnosis of 344 
preoperative preparation m 
44-45 

function of, in anesthesia 67 
postoperative 81 82 
P) eloncphntis after catheteriza 
tion, 634 

wounds of, nonpenetrating 
156, 162 

penetrating, 166 187 
Kink Lanes 489 508 
water hose 95 
Kocher clamp, 479 
Kochcr maneuver in pancreatic 
surgery, 421, 426, 434, 
438 

Labial hernia, 109 148 
Laennecs cirrhosis, 278 369 
Lane’s kink, 489, 508 
Langers lines 1,8,12 14 17 
Laparotomies, 6, 21 517 
ancsthes.a in, 73 
m pancreatitis, 411 
in wound surgery 168 181 
183 

Large bowel See Colon 
LaRoque incision 116 122 142 

Lavage gastric preoperatite 
50-51 

Leiomyoma, of colon, 529 
of retropentoneum, mesentery 
and omentum 520 
of small bowel 498 
of stomach, 209, 217 
Leiomyosarcoma of colon 533 
of rectum 619 

of retropentoneum mesentery 
and omentum 521 
of small bowel, 497 
of stomach, 216 
Lembert sutures, 233 234 236 
interrupted, 477, 480 
Leukemia, retroperitoneal 521 
spleen in, 455 

Leukocyte count, in appendicitis 
510 

Levin tube, 471 

Lidocainc anesthesia, 61, 181 

Lirnorenal ligament 444 459 
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Ligaments See specific ligaments 
Ligation, of gastric artery, 256, 
257-258 

of hepatic artery, 303 
of pancreatic ducts, 427 
Lmea alba, hernia in, 134-135 
Lmea semilunaris, hernia in, 
HO-111 

Lipase levels, in pancreatitis, 
407, 417, 418 

Lipodystrophy, intestinal, 505 
Lipograouloma of rectum, spon- 
taneous, 619 

Lipoid storage diseases, spleen 
in, 452, 455 
Lipoma, of colon, 529 
of retropcntoncum, mesentery 
and omentum, 520 
of small bowel, 498 
of spermatic cord, differential 
diagnosis of, 110 
of stomach, 209 
Lipomul I V , 40 
Liposarcoma, of retropcntoncum 
mesentery and omen- 
tum, 521 

Lithiasis See Calculi 
Littres hernia, 140 
Liver, 266 310 
abscess, 274-278 
amebic, 277 

diagnostic aspiration in, 275 
drainage of, 276-277 
Pyogenic, 274-277 
adenoma of, 30+ 
anatomy, surgical, 306 
m anesthesia, 66 
anesthesia in surgery of, 286- 
287, 307 

aspiration, diagnostic, 275 
bile duct anomalies, 268 
bile secretion, 312, 367 
bleeding from, 181, 3 88, 271- 
272 

cholangiomas, 305 
cirrhosis of, 278, 279 
See also Cirrhosis 
■n colitis, 559 

congenital anomalies of, 266- 
270 


c ysts of, congenital, 268-269 
echinococcus, 277 
ectopic, 266 
endotheliomas of, 305 
hamartoma of, 304 
m hemorrhage, postoperative, 

hepatic artery, aneurysm of, 


anomalies of, 270 
injury to, 273 
hgaiion of, 303 
hepatic vein anomalies, 269 
epaticojejunostomy, with er 
teroanastomosis, 358 
epatitis ^ cholangi ohuc, 36< 


Liver, hepatitis ( Continued ) 
drug, differential diagnosis 
of, 372 

from transfusions, 30, 83 
viral, differential diagnosis 
of, 371 
hepatoma, 305 
m hypoproteincmia 34 
papilloma of, 305 
parasitic infestation of, 277- 
278 

portacaval shunts, 280, 283- 
286 

end to side, 287-291 
side to side, 292 
portal decompression 279- 
304 

anesthesia in, 286-287 
ascites formation with, 295 
caval superior mesenteric 
shunts in, 283-286, 292 
cholecystectomy with, 303 
elective, 280-282 
hemicolectomy with 303 
hemodynamics of, 283-286 
hemorrhage after, 293-294 
hepatic artery ligation, 303 
hepatic failure after, 294 
Hypersplenism after, 300- 
301, 302 

mortality from, 293 
portacaval shunts, 280, 283- 
286 

postoperative care in, 292- 
293 

prophylactic, 282 283 
protein intolerance after, 
294, 299 

selection of patients for, 279 

splenoportography with, 286 
splenorenal anastomosis, 282, 
283-286, 291 292 
technique of, 287 
ulcers after, gastric and duo- 
denal, 295 

portal hypertension, 455 
in children, 302—303 
diseases with, 303 
and vanceal hemorrhage, 

278-304 
portal vein, 444 
congenital anomalies of, 
269 

incision for, 20 
injury to, 273 
thrombosis of, 278, 279 
preoperative preparation in 
disorders, 444 
resection of, 305-308 
ruptured, 174 
splenoportography, 286 
subhepatic accumulations, 
after biliary tract sur- 
gery, 339 

subhepatic infection jjost- 
operative, 99 


Liver ( Continued ) 
syphilitic lesions of, 278 
territories of, 268, 306 
tuberculosis of, 278 
tumors of, 304 308 
benign, 304 
malignant, 305 
metastatic, 305 

vascular anomalies of, 269- 

270 

wounds of, 270-274 
complications of, 273 
hepatic artery, 273 
nonpenetrating, 156, 160, 

271 

penetrating, 166, 188, 271 
portal vein, 273 
treatment of, 271-273 
Lucas Championniere hernia re- 
pair, 115, 121 

Lumbar block, paravertebral, 64 
Lumbar hernia, 149-151 
Lungs See Respiratory tract 
Lupus erythematosus, spleen in, 
452 

Lymph nodes, blockage of lym 
phatics in colitis, 549 
metastases from carcinoma of 
pancreas, 420, 421 
retroperitoneal, tumors of, 520 
Lymphangioma, of retropen- 
toneum, mesentery and 
omentum, 520 

Lymphoid polyp of rectum, 618 
Lymphoma, of colon, 529 
gastric, malignant, 216 
of small bowel, malignant, 497 
spleen in, 455 

Lymphosarcoma, of colon, 533 
pelvic, differential diagnosis 
of, 618 

of rectum, diffuse submucosal, 
618 

of retropentoneum, mesentery 
and omentum, 521 
Lysis of adhesions, intestinal, 485 
Lysozyme, in colitis, 549 

McBumey incision, 11-13, 513 
Malaria, spleen in, 452 
Malnutrition See Nutritional 
deficiency 

Marwedel incision, 378, 389 
Mass casualties, 191—192 
Mayo operation for umbilical 
hernia, 133 

Meckel s diverticulum, 490-492 
differential diagnosis of, 511 
hernia of, 140 



Melanoma, malignant, of anus, 
619, 638 

retroperitoneal, 521 
Melanosis, in Peutz Jeghers syn- 
drome 498 



ABDOMINAL SURGERY 


sac is entered, and the splenic flexure and 
its mesentery are mobilized to the pan* 
creas The gastrocolic omentum is divided 
midway to the pylons to free the trans- 


low the neoplasm prevents contamination 
with fragments of tumor ) Either type I 
or type II pull through operation can be 
earned out 


Historical eponym 


Basic objectne 


Fecal continence 


Type I 
Hochcncgg 
Baltcoclc, Bacon 
Waugh, Miller, and Kurzwcg 
Type U 

Maunscll Weir Swenson and 
Bill Black 


To r«no\c enure rectum, to estab- Not true continence, 
lish coloanal anastomosis, to pre- colon continence pos 
sene sphincters siblc 


To retain portion of rectum to Complete to partial 

establish colorectal anastomosis rectal continence 

preserved 


verse colon If the left colon still cannot 
be pulled down as far as the upper thigh, 
the splenic flexure division of the mid- 
tolic artery may be sectioned close to the 
pancreas, thus liberating it still further 
Since the descending colon and splenic 
flexure ultimately arc to be pulled down 
through the pelvis, the adequacy of the 


Type I (Fig 22-19) Three Adair 
clamps arc placed to evert the anal canal 
A circular incision is made through the 
dentate line until the rectum is severed 
at this level The mucosa is picked up 
with hemostats, and by finger dissection 
the rectum is freed from the levator sling 
The rectum and colon arc then pulled 


, COLON 



I 1 


ANASTOMOSIS 
ABOVE 
DENTATE LINE 




fig 22 19 Diagrammatic il* 
lustration of Type I coloanal 
{left) and lyjsc II colorectal 
‘anal canal (''S* 11 ) pull through aiusto- 


artrnal blood flow m the mesentery of 
the descending colon above live silk lig- 
ature is determined l») cutting small 
marginal vessels near the ligature Only 
a forceful thrust of blood can lx- accepted 
at an adequate flow (Note The sigmoid 
colon and it* complex system of blood 
vessel* ate to 1 st sac nfiti d ) 

iuim 'i- riiAsE. Dir patient u now 
placed in the lithotomy position (the ab- 
cU men remains « jum I rut covered) Ilir 
anas t* dilated w» tlut three lingers can 
Ixf inverted and il« lower at pulia it ir- 
rigated with tahne solutu n and tincture 
» f lamraiioriinm chloride f/ejJuran) 
l I)e UN ligatuir previously p’acrd Ire. 


through the anal canal and the sphinc- 
ter* until the silk ligature, around the de- 
scending colon is encountered Immediate 
coloanal anastomosis can be made, or a 
cuir of flic colon may be left protruding 
until the tenth day, at which Uinc it «* 
dissected free and trunmed and coloanal 
anastomosis is made with interrupted 
catgut sutures. Closuie of the alxJomrn 
is effected as described lx low under tyi** 
II flier c is some trndenry of this an- 
astomosis to *tricture Therefore, fion* 
the end of die second postoperative week 
a linger dould be insetted once daily ft* 
three month* 

Tyf< U (fig 22 20, Lidotomy }*«» 
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uon ) After the anus ts dilated the rectal interrupted catgut (through all layers) 
mucosa is grasped with Adair clamps and and silk (seromuscular) sutures (Fig 22 
the rectum is evagmated several centi 21) The completed anastomosis is then 
meters The rectum is then severed com pushed back into the pelvis through the 
pletely 1 or 2 cm proximal to the dentate sphincters and the patient is returned to 



(mucocutaneous) line and the recto 
colonic segment is gently pulled through 
the residual lower rectal segment The oc 
c uding silk suture around the descending 
colon again marks the site of resection 
ai “ colorectal (mucosa to-mucosa) an 
astomosis is earned out u tilizin g a one- 
a l er or two-layer anastomosis with 


Fig 22 20 When a pull through opera 
tion is contemplated the perineal phase 
of a Type II can be m tiated by exposure 
and transection of the rectum (dotted 
line) proximal to the dentate line By di 
vision through the dentate 1 ne a Type I 
procedure can be done 


, 


the supine position and the abdomen un 
covered 

The pelvis is lavaged and blood clots 
are removed The left lateral extremity 
of the greater omentum is trimmed away 
from the displaced splenic flexure (it may 
become necrotic ) , the tied inferior mesen 
tenc vascular pedicles are covered with 
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penloncuni, but the pelvis is not reperi- 
tonucd, so that accumulated blood may 
dram bach into the peritoneal cavity 
rather than form an abscess under a 
reconstructed peritoneal floor No pelvic 
or sump drams are used A temporary 
shin-level loop transverse colostomy often 
is used with type II pull through tech 


The abdominal and pelvic phases arc 
carried out as in the Miles operation A 
double silk ligature is then placed around 
the rectum below die tumor and the lower 
ampulla is flushed thoroughly with saline 
solution and tincture of benzalkonium 
chloride through an inlying rectal tube 
The abdominal operator grasps the rectum 



Fig 22-21 Pull through operauon Type II (/.r/t) Method of eversion and transection of 
the rectum DinliU luu is indicated by arrow ( Cenhr ) Pull through of rcctoeohr stgmcni 
I Right) Colon rial anastomosis. 


mqtic, and is closed on the tenth post* 
ojh rauve clay 

Anterior Abdominal Resection o( the 
Rectum uilhout Anailornons ( Extended 
//dffrnanri Operation ) 

Anterior (abdominal) removal of the 
ICC mm and the sigmoid colon is the prq- 
fened piuccihite for cancer of the imd« 
rectum, when the factors of obesity, old 
]jcKvc dcfoimus, or infiiuuty male a 
pull through piKrdtitc ha/aidou* nr mi- 
[Hituhle Iiaitmann has docnix-d antrnor 
incvtivti tl the tectum with closure of 
tin- dotal end and the nuUuLfl>rM of a 
j>«iiianrnt stoma The VvteraJrd ' 

llatuivann t$*c»atj.m irml't in the al>* 
thaun-d itmosal of all liar net im Is the 
anal tjil uwtrt*. A *» hm>«m w otab id ed 


ixlosv the tumor, and steady traction i* 
cxcrtcu’ me anus is ulus drawn up rie- 
iwecn the Ltvator muscles and is cut 
across wall scissors Minimal bleeding 
from tht anal culF is controlled by thrust- 
ing a foldtd laparotomy pad down he 
tween tin levators Flus p id o withdrawn 
thiomth the amis on tht third postojiera- 
live day, and the pn-tucral spice i* 
irrigated daily with I j>cr cent neomycin 
solutKiti On tlie ninth or itnilt jnwt- 
ojitraiive day. lie sjucc t* aspirated of 
blood clots through a short, stride tec- 
!ov:o{K* 

Antfit r Abdominal Reieetuin of the 
lltc turn u ith Anaitoi’ioui 
Abdominal reset imn of the rectum 
with ti hxrctal anauoitwn * it an adequate 
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operation for most carcinomas located in 
the upper third of the rectum, thus the 
lower border of the lesion should be from 
3 to 5 cm above the anterior peritoneal 
reflection of the rectum In thm patients 
low resection and anastomosis can be ac- 
complished for lesions located at or near 
the peritoneal reflection, but the principles 
of cancer surgery are easily compromised 
For such lesions the previously described 
pull through II operation with posterior 
anastomosis is a more radical procedure 
and is preferred to an inadequate an- 
terior resection 

technique The abdominal and 
pelvic phases are similar to those in the 
Miles procedure 

The inferior mesenteric and left colic 
vessels are divided under the third poi- 
tion of the duodenum and the left colon 
is transected over a Bainbndge clamp just 
below the junction of the sigmoid and the 
descending portion To obtain mobiht) it 
may be necessary to free the descending 
colon and splenic flexure and their mesen 
tenes medially from the left kidney The 
rectum is lav aged with 100 ml of tincture 
of benzalkonium chloride injected into the 
colon above the carcinoma while an in- 
dwelling rectal tube drains away the solu 
tion below A heavy, double, black silk 
ligature is tied around the rectum below 
the carcinoma to occlude the lumen 

The posterior mesentery of the distal 
rectum is cut transversely two inches or 
more below the tumor until the muscu- 
lans is seen Bleeding vessels in the distal 
rectal fat are then ligated The rectum is 
then severed, the distal end being sup- 
ported by guy sutures at the lateral angles 
The rectal stump will be found empty 
because of the inlying tube below The 
end of the descending colon is closed after 
making sure it will he in the pelvis with 
out tension An opening is made on the 
antimesenteric border to equal that of 
die open rectum (Fig 22 22), and anas- 
tomosis with interrupted catgut sutures 

rough all lasers is made Interrupted 
seromuscular sutures are placed anteriorly 
aiK * Anally posteriori) by turning the 
anastomosis around in the depths of the 


pelvis The tied stumps of the infe» 
mesentenc vessels are covered with 
peritoneum, but the pelvis is never 
peritonized for reasons stated previously 
The cecum and terminal ileum are re- 
turned to the pelvis first, followed by the 
rest of the small intestine The abdomen 
is closed No drains are placed in the 
pelvis 

postoperative care Nasogastric suc- 
tion is maintained for several da>s to pre- 
vent distention of the intestine with fluid 
or gas A French No 16 Foley catheter 
is placed in the bladder at the start of 



Fig 22 22 Low anterior colorectal anasto 
mosis side to end, technique of Baker 


the operation and is not removed until 
the patient is ambulatory 

feeding The patient is encouraged 
to eat whenever he wishes, but will not 
cat substantially until the fourth or fifth 
postoperative day Fruit juices arc banned 
because they cause intestinal cramps 
medication Penicillin is given post- 
operatively, while chloramphenicol (Chlo- 
romycetin) is used as an alternate. The 
objective is to discourage bacterial growth 
at the site of the open anastomosis or 
m the blood clot that may accumulate 
in the pelvis. Drugs to prevent or to 
ameliorate urinary tract infections are ad- 
ministered orally on the fifth postopera- 
tive day Enemas are avoided until ten 
days or more after operation However, 
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Coloruc tension is intolerable, the de 
scending colon must be sufficiently 
mobilized to rise in a gentle curve to 
traverse the abdominal wall The left 
gutter is obliterated to prevent volvulus 
and colocutaneous anastomosis is com 
pleted after the abdomen is closed The 
resultant primary union between the 
colon and skin prevents prolonged fecal 
contamination of the pericolostomic sub 
cutaneous fat which so frequently pro 
duces stricture 

Retraction of the colostomy occurs 


into contact with the exposed fat of the ab 
dominal wall Occlusive clamps or tapes 
placed around the bowel proximal to a 
site of anastomosis prevent spillage of 
contents 

The prevenUon of wound infection de 
pends upon the technique of the in 
dividual surgeon We are certain that the 
following measures are important avoid 
trauma to the wound during the opera 
tion and closure approximate the wound 
without tension use monofilament steel 
alloy sutures absolutely control wound 




Fig 22 23 The cause of retraction of a colostomy from an impacted bolus of feces 


when peristalsis cannot push a bolus of 
feces through the aperture of the ab 
dominal wall (Fig 22 23) No method of 
surgical fixation of the colon or colostomy 
has prevented retraction under these cir 
cumstanccs Evacuation of the colon prior 
to operation is an ideal precaution but 
is not always possible when there is long 
standing obstruction 

Wound infections in intestinal surgery 
arc uncommon because of preventive 
measures The preparation of tl e bowel 
for surgery with low residue diet insoluble 
antibioUcs cathartics and chemical 
enemas reduces organic intestinal contents 
to an absolute minimum Impermeable 
(through and through) wound drapes 
prevent intestinal contents from coming 


bleeding and lavage the wound with 
saline constantly during closure 

Contaminated wounds should not be 
closed primarily When fecal contamina 
tion has occurred deep closure is effected 
with buried steel wire but the skin and 
subcutaneous fat should be approximated 
loosely and gauze wicks should be inserted 
at intervals. Compartmental drainage of 
the wound is thus provided for four days 
by gradual withdrawal of the wicks 

Attempts to evacuate the colon pre 
operauvely often are unsuccessful The 
surgeon who finds himself in this predica 
ment at operation may (1) construct a 
transverse colostomy and dose the ab- 
domen or (2) proceed with tie Miles 
operation and construct the colostomv 
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through an aperture in the abdominal wall 
made to equal the greatest diameter of 
the impacted colon Colocutaneous anas- 
tomosis is made and cleansing enemas are 
begun within a few hours after surgery 

Tlic emplojment of a stomal therapist 
as a full time member of our team has 
done much to soften the ps)chologic blow 
of colostomy Hospital instruction in care 
and irrigation of the colostomy has rapidly 
restored the patients’ confidence and 
ability to return to work The avoidance 
of colostomy by selecting alternate pro- 
cedures has also been of utmost im- 
portance in reducing morbidity 

Results 

The five-year survival rates (Table 
22 6) for patients undergoing the Miles 
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termmed in the past five jears, however, 
because of selection, they should be some- 
what higher than our rate of survival 
after the Miles operation 

TUMORS OF THE ANUS AND THE 
ANAL CANAL 

Tumors of the anus and of the anal 
canal require highly specialized treatment 
They arise from the squamous anal epi 
thchum, and differ in many respects from 
cancers of the rectum, which arise from 
the mucosa just above the epithelium 
Cancers originating in the anal skin com 
prise about 3 per cent of all cancers of the 
rectum, they may be listed in two groups 
according to relative infrequency 

Group A Infrequent Tumors 


Table 22 6 Five Year Postoperative Sur 
vival Rates After Surcical Treatment 
or Rectal Cancer at St Mark s 
Hospital, 1928 1952* 

(All Operable Cases — 3 373) 



Crude 

Corrected 

Period 

file year 

file-year 

surma! rate % 

survival rate % 

1928-32 

49 3 


1933-37 



1938-42 

46 8 


1943-47 

53 7 


1948 52 

46 2 

56 1 

1928 52 

48 3 

57 4 

* Republished ihmi.ph rh- fmirfnv i 


'he Royal Societ 

y of Mediant 



1 Anal epithelioma (epidermoid car- 
cinoma) 

2 Basal cell carcinoma of anus 

3 Carcinoma in situ of anal skin 

Group B Rare Tumors 

1 Extramammary (anal) Paget’s disease 
(intra epithelial carcinoma) 

2 Papillary squamous cell carcinoma 

3 Malignant melanoma 

4 Mucinous adenocarcinoma in anal 
fistula 

Anal epithelioma is a squamous cell 
carcinoma arising from the stratified 
squamous epithelium of the anal canal, or 
from the perianal skin The neoplasm that 
arises in the canal or on the anal margin 


operation for cancer of the rectum are 
remarkably unchanged m the past 20 
>ears Of patients subjected to operation 
or cure . about 54 per cent remain alive 
and well at the end of that time Similar 
***** rates are reported for pull- 
through operations for carcinomas located 
cm - or more abov e the dentate line Our 
own survival rates for carcinomas of the 
rectum treated by pull through operations 
ar »d anterior resection have not been de- 


often is deeply invasive, and may have 
metastasized by the time that it is dis 
covered Metastasis takes place upward 
along the penrectal lymphatic channels 
to the pelvic hypogast nc nodes and to the 
inferior mesenteric lymphatic nodes, also 
to one or both inguinal areas The tumor 
may penetrate deeply the penrectal fat or 
the anal muscles, and cause pain Treat- 
ment depends on the size of the lesion 
and its location, and whether or not 
metastasis is demonstrated These tumors 
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are particularly sensitive to roentgen 
therapy Cobalt 60 teletherapy has given 
palliation without causing the severe and 
disabling changes in the shin which occur 
after conventional external radiotherapy 
The only hope for cure « by means of a 
radical Miles operation Dissection of in- 
guinal lymph nodes is resorted to only 
when nodes are palpable 

Squamous-cell cancers ansing in the 
perianal skin at some distance from the 
anal opening are superficial and rarelv 
metastasize to the regional nodes They 
are satisfactorily treated by wide local 
excision 

Basal cell carcinoma of the anal skin 
does not metastasize It is easily and effec- 
tively excised locally In this regard it is 
important to know that one half of the 
circumference of the perianal skin may 
be removed without risking the formation 
of a stricture Larger defects are easily 
covered by split-thickness skin grafts 
Carcinoma m situ m the anal skin is 
the diagnosis occasionally reported by the 
pathologist after a hemorrhoidectomy 
This diagnosis is not to be viewed with 
alarm Further surgical treatment is not 
indicated, instead, the anal skin should 
be examined at six month intervals Un- 
less there are notably visible prcmahgnant 
changes in the skin, the occurrence of 
clinical carcinoma is extremely unlikely 
The diagnosis of carcinoma m situ has 
been known to occasion the unnecessary 
removal of the rectum, when the surgeon 
would have done better to profit by the 
words of Arthur Allen * I would not 
remove a rectum for a cancer that I can 
not see ” 

Paget’s disease of the anal skin (intra- 
epithelial carcinoma) is rare In most in 
stances it resembles Paget s disease of the 
breast, wherein a carcinoma at a higher 
level has metastasized downward into the 
anal skin However, it may exist in the 
absence of a demonstrable primary tumor 
In one of our cases a careful examination 
was initiated to locate the primary tumor 
None being found, the entire anal canal, 
penanai skin, and dentate line were re 
moved, together with the undcrl>ing fat 


A skin graft was applied, suturing the 
upper end to the mucosa and the lower 
aspect to remaining perianal skin A good 
result was obtained, with the patient 
retaining rectal continence 
Papillary squamous-cell cancer of the 
anus is rare If it is polypoid, soft, and 
nonulccrating, it is cured by local ex- 
cisional therapy or by mass coagulation 
Radical surgery seldom is indicated, since 
these soft superficial tumors rarely me- 
tastasize 

Malignant melanoma of the anus is 
rare, it follows the same rules of me- 
tastasis and survival as elsewhere in the 
body when it arises in the anal epithelium 
Mucinous adenocarcinoma occurring in 
chronic fistulous tracts is rare, and ap 
pears to have two separate origins (1) 
adenocarcinoma of the anal crypt area 
with fistulous extension into the ischio 
rectal space and (2) carcinoma arising 
from epithelial remnants of congenital 
anal ducts or other vestigial structures 
One may be led to suspect the diag- 
nosis when thick, jellyhke mucus can be 
expressed from the external os of long 
standing chronic rectal fistula Papam 
colaou spreads made from the mucus may 
be of diagnostic value but most often 
have no malignant cells present A 
vigorous curettage or biopsy of the tract is 
necessary to establish the diagnosis A 
combined abdominoperineal resection of 
the rectum with a radical perineal com 
ponent may offer the best chance for 
cure 
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Pain (Continued) 
in colonic diverticulitis, 593 
in duodenal ulcer, 205 
in gastnc cancer, 205 
in gastnc ulcer, 205 
incisional, 8 

in intestinal obstruction, 482 
in pancreatic carcinoma, 432 
in pancreatitis, 402-403, 410, 
416, 424 

in retroperitoneal tumors, 520 
in small bowel disease, 467 
Pancreas, 399-442 
aberrant, 209 
acute pancreatitis, 401-413 
amylase levels in, 401, 405 
407 

calcium deficiency m, 410 
common channel theory of, 
402 

complications, prevention 
of, 410-411 

convalescent management 
in, 411 

diabetes in, 411 
diagnosis of, 402-404 
differential diagnosis of, 327 
edema in, 402 
hemorrhage in 402, 410 
incidence of, 401 
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lipase levels in, 407 
necrosis in, 402 
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pathology of, 402 
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corticosteroids, 410 
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fluid replacement, 407 
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surgical technique in, 433 
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Pancreas, chronic pancreatitis 
(Continual) 
diabetes in, 415 
diagnosis of, 414-415, 416- 
418 

ductal obstruction in, 416, 
421 

duodenal aspiration in, 418 
enzyme decrease in, 418 
fibrosis in, 415, 421 
fistula with, 430 
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stage two, 423 
steatorrhea in, 415, 418 
treatment of, 419-431 

anastomosis, retrograde, 
426-427 

biliary tract surgery, 423- 
424 

cholecystectomy, 423 
choledochoenterostomy, 

424 

choledochostomy, 423 
di-t, 419 

direct procedures, 425- 
431 

drainage of cysts, 429- 
430 

ductal dilatation, 425 
ductal drainage, post- 
operative, 424 
gastrectomy, 424 
gastric operations, 424 
gastrojejunostomy, 424 
indirect operations, 423- 

425 

ligation of pancreatic 
ducts, 427 

longitudinally opened 
pancreatic duct, 427 
pancreatectomy, 425, 427 
pancreatoduodenectomy, 
427 

sensory denervation, 424- 
425 

sphincterotomy, 423 
surgery, 419-431 
vagotomy, 424 
tuberculosis with, 419 
cysts of, 431 
neoplastic, 431 
parasitic, 431 
retention, 43 1 

differential diagnosis of pan- 
crcatius, 511 
ductal anatomy, 399 


Pancreas (Continued) 
after duodenal ulcer surgery, 
247 

ectopic tissue, 400 
exploration of, 421 
hyperplasia of islet cells in in- 
fants, 438, 439 
incision for, 15, 420 
necrosis, after gastrectomy, 
229 

pancreatectomy, subtotal, 425 
total, 427 

pancreatic arteries, 443, 459 
pancreatin in pancreatitis, 419 
pancreatoduodenectomy, 427, 
432 

pancreatography, 423, 424 
postoperative pancreatitis, 413 
pseudocysts of, 414, 415, 416, 
417, 421, 428-430 
sphincterotomy in pancreatitis, 
342-343, 360 

traumatic pancreatitis, 413— 
414 

tumors of, 431-441 
ampulla of Valer, 437 
islet cell 437-441, 497 
and hypennsulinism 437- 
439 

and peptic ulcer, 439- 
441 

wounds of nonpenetrating, 
157 161 

penetrating 166 189 
Panhematopcma, primary splenic 
455 

Papilloma of liver, 305 
Paracentesis, abdominal, in 
trauma 159 

in pancreatitis diagnosis 407 
Paraganglioma, of retroperi- 
toneum mesentery and 
omentum 520 

Parasitic cysts See Echinococcus 
cyst 

Payr clamp, 256, 258 
Pediatrics, anesthesia in 70 
appendicitis, 516 517 
bile duct anomalies, 268 397 
inguinal hernia repair, 124 
intestinal abnormalities, con- 
genital, 489 

intussusception, 492-494 
pancreatic islet cell hyper- 
plasia, 438, 439 
pancreatitis, 401 
portal hypertension, 302—303 
pyloric stenosis, 13, 195—197 
umbilical hernia, 131 
Set alto Congenital condi- 

Pelvis, hernia of, 148 
incision for surgery of, 9, 13, 
17 

inflammatory disease of, differ- 
ential diagnosis of, 511 
Pepsin, 245 


Pepsinogen, 245 
Perforation, in colitis, 560, 563 
of colon, in diverticulitis, 593, 
596, 598 

of duodenal ulcer, 248, 249 
of gastric carcinoma, 215 
of gastric ulcer, 207 
of viscus, anesthesia in, 72 
Perineum, abdominoperineal re- 
section, in rectal tu- 
mors, 621, 624 629 
delayed wound healing of, 635 
hernia of, 148-149 
Peristalsis, m appendicitis, 510 
in small bowel obstruction, 468 
after trauma, 178 
Peritoneoscopy, in trauma, 169 
Peritoneum, closure in wound sur 
gery, 183 

coping with infection, 484 
postoperative infections of, 98 
101 

retroperitoneal syndrome, 169 
See also Rctropentoneum 
in trauma, nonpenetrating, 157 
158 

Peritonitis, appendiceal, 515-516, 
517 

postoperative 98 
in wounds penetrating, 173 
Petit’s triangle, hernia through, 
149 

Peutz Jeghers syndrome, 467, 498 
529, 606 

Pfannenstiel incision, 17 
modification of, 17 18 
Pheochromocytoma 520 

differential diagnosis of, 314 
Phlebothrombosis, postoperative, 
101, 103—104 

Phrenic conditions See Dia- 
phragm 

Phremcocohc ligament, 444, 459 
Phrenicolienal ligament, 444, 459 
Piperocaine anesthesia, 62 
Plasmocytoma, mesenteric, 521 
Platelets, deficiency of, 86 

transfusions, in thrombocyte 
penia, 458 

Pneumography, extrapentoneal, 
521 

Pneumonectomy, mortality from, 
26 

Pneumonia, postoperative, 90-91 
Pneumoperitoneum, artificial, be- 
fore hernia repair, 139- 
140 

Polyps, of colon, adenomatous, 
525 529 

intestinal, familial, 529 
in Peutz-Jeghers syndrome, 606 
pseudopolyposis m colitis, 551, 
553,555,561,606,610 
of rectum, 607-610 
familial, 605-607 
lymphoid, 618 ^*-***' 
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Polyps ( Continued ) 
of small bowel, 498, 199, 501 
of stomach, 209 
Pontocaine anesthesia, 61 
Portal conditions See Liver 
Position of patient, postoperative, 
89 

Postoperative care and complies 
tions, 77-106 
activity of patient, 78-79 
antibiotic therapy, 80 
atelectasis, 89-90, 92 
bowel elimination, 78 
carbon dioxide poisoning, 89 
care of patient, 77-84 
cholecystitis, 98 
in colonic cancer, 544 
after colostomy 634, 635 636 
complications, 84-106 
decompression, gastrointestinal, 
79-80 

portal, 292-293 
dilatation, acute gastric, 93 
Douglas cul-de sac infection, 
100 

edema, pulmonary, 92 
embolism, pulmonary 91-92 
enterocolitis, 97-98 
fluids and electrolytes, 78, 80- 
83 

in gallbladder surgery, 336-338 
hemorrhage 85 
ileus, adynamic 93-95 
mechanical 95 97 
intestinal obstruction 483 635 
kidney function, 81, 82 
liver function 85 
medication, 79 
orders, changing of, 78 
after pancreatic surgery 436 
pancreatitis 413 
peritoneal infections, 9d-101 
phlelxithrombosis, 101, 103- 

104 

pneumonia 90-91 
pulmonary complications, 89- 
93 

in rectal cancer surgery 634— 
637 

shock 86 89 

in adrrnal lniuflicirncy 87- 

ai 

cardiac basis of, 89 
hypen olemic, 07 
septic 00 

in splenectomy, 462-463 
suhhrpattc infection, 99 
subphrcnic infection, 99 

if rombophUuti*, 101, 102- 

103 

thrombosis venous, 10] -104 
transfusions 83-84 
urinary tract problems, 79, 
634 

wound i o*i plications, 104-106, 
m wt-uod surgery, 190-19] 


Potassium, intake in hypopro 
teinemia, 40 

intoxication in transfusions, 31 
postoperative loss of, 81-82 
Poupart’s ligament, in herma re- 
pair, 117, 118, 120, 
127, 129 

Pregnancy, appendicitis in, 516 
bile stasis in, 317 
Preoperative preparation, 24-52 
anemic patients, 27 
anticoagulant medicines, 50 
asthmatic patients, 46—47 
in biliary stricture operations 
376 

bowel preparation, 49-50 
catheters, indwelling 51 
in colonic carcinoma, 535 
correction of systemic deficits, 
27-41 

diabetes meliitus, 47-48 
diet, 49 

evaluation of patient, 24-27 
in gallbladder disease 327 
gastric lavage 5(3-51 
in heart disease, 43-44 
hypoprotcincmia 28 32-40 
kidney function defects 44—45 
liver damage 44 
older patients, 25-27 
m pancreatic carcinoma 433 
in pancreatitis, 419—420 
preancsthettc medication 48- 
49, 70 

pulmonary diseases, 45-47 
systemic diseases of patients 
41-48 

transfusions, 27-32 
vaginal preparation, 51 
vitamin deficiencies, 40-41 
Pressure packs in liver hemor 
rhage, 272 

Procaine anesthesia, 61 181 
Proctology See Rectum 
Prolapse, of gastric mucosa 202— 
203 

after ileostomy, 588-589 
Prostate, carcinoma of, ddferen 
n a I diagnosis of, 617 
Prostheses, in biliary stricture re 
pair, 393-395 
m hernia repair, 120 
Protein, depletion of See Hypo- 
proteinemia 

disorders, umh colitis 559 
intolerance, after portal de- 
compression, 294, 299 
metabolism, in anesthesia, 66 
Prothrombin tune, defects of, 40 
50 

>n liver disease 281 
in pancreatic disease, 420, 433 
Pscudocysts. pancreatic, 414, 415. 

416, 417. 421, 428-430 
Psrudopolypotit, m colitis, 551, 
55 J. 555, 361, 606. 
610 


Psoas abscess differential diag- 
nosis of, 127 

Psycholog cal factors, in colitis, 
550 

Pudendal hernia, 148 

Pull-through operations, in rectal 
tumors, 629-632 

Pulmonary conditions See Re- 
spiratory tract 

Purpura, idiopathic thrombocy 
topenic, 453-4:) 4 

Pyelonephritis, after cathetcnza 
tion, 634 

Pyloroduodenostomy, in duodenal 
ulcer 263 

Pyloromyotomy, Ramstedt, 11. 
196-197 

Pyloroplasty, in duodenal ulcer, 
263 

Pylorospasm, differential diagno- 
sis of, 196 

Pylorus antrum, in gastric secre- 
tion, 244 

obstruction, with duodenal 
ulcer, 250 

in gastric carcinoma, 215 
in gastric ulcer, 208 
ulcerogenic, 243 
stenosis, congenital, hyper 
trophic, 195-197 
incision for, 1 1, 13 
treatment of, 196-197 

Pyoderma gangrenosum, in cob 

tis 560 


Radioactive isotopes, in hemo- 
lytic anemia, 456 
in pancreatitis, 418 
Radiology, cholangiography, m* 
trav enous, 350, 3a4- 

355 

cholecystography, 324 
cholcdochogram, postoperative. 
356-358 

in colitis 555-556 
in diverticulitis of colon, 594 
in gastric carcinoma, 213 
in gastric ulcer, 205-206 
in intussusception, 493 
in pancreatitis, 404 — (05, 417 
pancreatography, 423 
in retrojientoneai tumors, 521 
in small bowel disorders, 468- 


470 

splenoportography, 286, 


444 


m irauma, nonpenetrating 159 
See alia ipeeific proeedwet 
Ramitedt operation for pyloric 
stenosis, 11, 196-197 
Raviuh ileostomy, 574 
Rectum, actinomycosis of, 619 
adenocarcinoma of, 6 1 1 
adenomatous tumors of 607 
610 


amebic granulomas of, 620 
carcinoid tumor of, 618 
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Rectum (Continued) 
carcinoma of, anaplastic, 612 
colloid, 612 
diffuse, 611 
exophytic, 611 
multiple, 605 
spread of, 613-616 
lymphatic drainage, 614 
peritoneal, 616 
regional lymph nodes, 
614-615 

venous channels, 615-616 
squamous-cell, 619 
stenosing, 611, 612 
ulcerating sessile, 611, 612 
ileorectal anastomosis with 
colectomy, in polyposis, 
606 

leiomyosarcoma of, 619 
hpogranuloma of, spontaneous 
619 

oleoma of, submucosal, 619 
Polyp of, benign, 607 
carcinomatous foci in, 609 
lymphoid, 618 
malignant, 609 
polypoid hypertrophy of mu 
cosa, 606 

polyposis, familial, 603-607 
Proctectomy, with sigmoid co- 
lostomy, m colitis, 566 
proctocolectomy, total, with 
ileostomy, colitis, 
567, 575-586 

resection, mortality from, 26 
syphilitic lesions of, 620 
tenesmus, in colitis, 554 
tuberculosis of, 619 
tumors of, 604-637 
and colitis, 606, 610 
diagnosis of, 616-620 
differential diagnosis of 
617-620 
etiology of, 605 
incidence of, 604 
pathology of, 611-613 

precancerous lesions, 605- 

sipis _ and symptoms of, 616 
site of growth, 605 
treatment of, 620-634 

Hartmann operation, ex- 
tended, 622, 632 

M 629° Peratl0n ’ 62I > 624 ~ 

wound “^penetrating, 166, 

ReCtU * relaxation mci- 

in, H8 


Reflex ai 


' ,ly m surgery, 67-£8 


Regurgitation, alkaline, after 
duodena] ulcer surgery, 
247 

biliary, 367 

Relaxants, muscle, 56-57 
Relaxation incision, in hernia 
repair, 118 

Renal conditions See Kidney 
Resection, abdominoperineal, in 
rectal tumors, 621, 624- 
629 

of liver, 305-308 
pancreatic, subtotal, 425 
See also specific procedures 
Respiratory tract, atelectasis, 
postoperative, 89-90, 
92-93 

bronchiectasis, preoperative 
care in, 46 

bronchopulmonary disease, pre- 
operative care in, 45— 
47 

edema, pulmonary, postopera 
live 92 

embolism, pulmonary post- 
operative, 91-92 
emphysema, pulmonary, pre- 
operative care in 46 
pneumography, 521 
pneumonectomy, mortality 
from, 26 

pneumonia, postoperative 90- 
91 

pneumoperitoneum artificial, 
before hernia repair 
139-140 

postoperative complications in, 

89 93 

preoperative preparation in 
disorders of, 45—47 
respiration control, in anes 
thesia, 69 

in liver disease, 287 
Reticuloendothelial cell sarcoma 
spleen in, 455 

Reticulum cell sarcoma, of small 
bowel, 498 

Retropentoncum, exposure of, 

13, 16-17 
tumors of, 519-523 
diagnosis of, 521 
prognosis of, 522 
symptoms of, 520 
treatment of, 521 522 
Rhabdomyosarcoma, retroperi- 
toneal, 521 
Richter’s hernia, 140 
Rockey incision, 12 
Rockey Elliott Davis incision, 514 
Roentgenology See Radiology 
Rotation, abnormal intestinal, 

489 

Ruggi hernia repair, 129 
Rupture, of appendix, 512 
of corpus hemorrhagicum, dif- 
ferential diagnosis of, 

511 


Rupture (Continued) 
of spleen, 451-452, 462 
of uterus, 157, 162 
See also Wounds, nonpenetrat 
mg 

Sacrococcygeal chordoma, 533 
Salpingitis, differential diagnosis 
of, 595 

Santorini, duct of, 399 
Saphenous varix, differential di- 
agnosis of, 127 

Sarcoidosis, spleen in, 452, 455 
Sarcoma, gastric, 216-217 

reticuloendothelial cell, spleen 
in, 455 

of small bowel, 497 
Schatzki small intestinal enema 
technique, 469 
Schneider ileostomy, 574 
Schwannoma, malignant, retro 
peritoneal, 521 
Sciatic hernia, 147-148 
Scoops, common duct, 350, 351, 
352 353, 354 

Scopolamine, preancsthetic, 70 
Scrotal hernia, 109, 123 
Secretin effects on pancreas 
417 418 

Sedatives postoperative, 79 
preoperative, 48—49, 70 
Serotonin, in argentaffin tumors, 
498 

from carcinoid tumor of colon, 
532 

Shock, in adrenal insufficiency 
postoperative, 87-88 
compensated, 179 
m hypoproteinemia, 33 34 
hypovolemic, postoperaiive, 87 
in peritoneal contamination, 

169 

postoperative, 86-89 
septic postoperativ e, 88 
transfusions in, 28 
in trauma 157, 178-179 
Shunts See Anastomosis 
Sigmoid colon See Colon 
Skin, anatomy of, I 

care of, in fistulas, intestinal, 

504 

excoriation after ileostomy 
588 

lesions in colitis, 559 
Small intestine, 242 265, 466- 
507 

See also Duodenum Ileum 
and jejunum 

Sodium levels after portal de- 
compression, 293 
Sounds, m small bowel obstruc- 
tion, 468 

Spermatic cord, in hemia repair, 
118-119 

lipoma of, differential diagno- 
sis of, 1 10 

Spherocytosis, hereditary, 454 
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Mclcna, in small bowel disease, 
467 

Meniscus sign, in gastric ulcer, 
206 

Mcsench) moma, retroperitoneal, 
521 

Mtsentenc-caval shunts, 283- 
286, 292 

Mesenteric veins, 444 
Mesentery, adenitis of, differ- 
ential diagnosis of, 511 
cysts of, removal of, 491 
trauma of, nonpcnctrating, 
161 

tumors of 520, 521, 523-524 
v ascular occlusion of, 499-502 
Metabolism disorders, from an- 
esthesia, 66-67 

Metastasis from colonic car- 
cinoma, 530-531 
to liver, 305 

lymph node, from carcinoma 
of pancreas, 420, 421 
of rectal cancer, 613-616 
Methitural anesthesia, 55 
Metycame anesthesia, 62 
Mikulicz operation, in divcrticu 
litis of colon, 599 
pyloroplasty, 263 
Miles operation in rectal cancer, 
621, 624-629 
abdominal phase, 624 
colostomy in, 628 
pelvic phase 625-628 
penneal phase, 628 629 
Miller Abbott tube, 470-472, 
536, 544 

Mononucleosis, infectious, spleen 
in, 452 

Morgagni foramen of, 143 
Mortality rates, 25-27 

with coexisting diseases in sur 
gery, 42 

from transfusions, 83 
Mucocele, of appendix, 517 
Mucus secretion of, 245 
Muscles, anatomy of, 1-5 
relaxants 56-57 
splitting incisions, 9, 10-14 
Myoblastoma, granular cell, of 
retropentoneum, mesen 
tery and omentum, 520 
Myxoma, retroperitoneal, 521 


arcoucs, preoperative, 48, 70 
eck surgery, radical, mortality 
from, 26 

'ecrosis, in pancreatitis, 402 
eosynephnne, in wound man- 
agement, 176 

iephntic conditions Set Kidney 
ieraval anesthesia, 55 
.erves, anatomy of, 5-6 
sensory denervation in pan- 
creatitis, 424 
iesacame anesthesia, 62 


Neurilemmoma, of retropento- 
neum, mesentery and 
omentum, 520 

Neurofibroma, of retropento- 
neum, mesentery and 
omentum, 520 

Neurofibrosarcoma of small 
bowel, )98 

Neuroma, cystic duct, postopera- 
tive, 343 

Neutropenia, antibiotics in, 458 
in Felly's syndrome, 456 
primary splenic, 454-455 
Niemann-Pick disease, spleen in, 
452 

Nitrogen balance, postoperative, 
39 

Nitrous oxide anesthesia, 55-56 
Nutrition, in cirrhosis of liver, 
281 

in colitis, 562 

intravenous alimentation, 38- 
40, 175, 191 

nasosastnc tube feeding, 37- 
38 

in pancreatitis, 419, 420 
preoperative, 49 
Nutritional deficiency, 36 
in aged, 26 
in colitis, 549 
hypoproteinemia, 32-40 
in pancreatitis, 410 
sprue, 505-506 
vitamin deficiencies, 40-41 
Whipple’s disease, 505 

Obese patients, 13, 22, 23 

and diverticulitis of colon, 
592, 596 

and pancreatitis, 416 
Obstructed hernia 153 
Obstruction, intestinal, 482-487 
small bowel, 466 
Obturator hernia*, 151-152 
Oddi, sphincter of, 312 

sphincterotomy, 342 343, 360, 
362, 423 

Oleoma, submucosal, of rectum, 
619 

Omentum, tumors of, 520, 521, 
523 524 

Omphalocele, J 30-1 34 
Oral surgery, radical, mortality 
from, 26 

Osier Vaquez disease, 467 
Ovary, cyst of, differential diag- 
nosis of, 511, 595 
incision for lesions of, 13 
wounds of, penetrating, 188 

Paget s disease, of anus, 638 
Pam, in appendicms, 509 
in biliary tract, 340 
after cholecystectomy, 340, 
344 

■n cholecystitis, 323 
in colitis, 554 


Pam [Continued) 
in colonic diverticulitis, 593 
m duodenal ulctr, 205 
in gastnc cancer, 205 
in gastric ulcer, 205 
incisional, 8 

in intestinal obstruction, 482 
in pancrtatic carcinoma, 432 
in pancreatitis, 402-103, 410, 
416, 424 

in retroperitoneal tumors, 520 
in small bowel disease, 467 
Pancreas, 399-412 
aberrant, 209 
acute pancreatitis, 401-413 
amylase levels in, 401, 405- 
407 

calcium deficiency in, 410 
common channel theory of, 
402 

complications, prevention 
of, 410-411 

convalescent management 
in, 411 

diabetes in, 411 
diagnosis of, 402-404 
differential diagnosis of, 327 
edema in, 402 
hemorrhage in, 402, 410 
incidence of, 401 
jaundice in, 411 
laboratory aids in, 405-107 
lipase levels in, 407 
necrosis in, 402 
pain in, 402-403, 410 
paracentesis in, 407 
pathology of, 402 
roentgenology in, 404—405 
treatment of, 407-413 
cholecystostomy, 412 
corticosteroids, 410 
drainage, 412 
fluid replacement, 407- 
409 

laparotomy, 411 
rest, 409 
surgery, 412-413 
vomiting in, 404 
adenoma of, islet, 439-441 
anesthesia in surgery of, 73 
annular, 399-400 
after biliary tract surgery, 
340 

biopsy of, 421, 433-434 
carcinoma of, 431-437 

lymph node metastases 
from, 420, 421 
surgical technique in, 433- 
437 

chronic pancreatitis, 414—431 
amylase levels in, 417, 418 
calcification in, 416, 417, 
421, 425 

cirrhosis with, 418 
complications of, 418-419 
cyst formation in, 416, 421, 
428-430 
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Pancreas, chronic pancreatitis 
{ Continued ) 
diabetes in, 415 
diagnosis oC, 414-415, 416- 
418 

ductal obstruction in, 416, 
421 

duodena] aspiration in, 418 
enzyme decrease in, 418 
fibrosis in, 415, 421 
fistula with, 430 
jaundice in, 418 
lipase let els in, 417, 418 
pain in, 416, 424 
pathology of, 415-416 
peptic ulcer with, 419 
preoperative preparation in, 
419-420 

recurrent, after cholecystec- 
tomy, 342 343 
roentgenology in, 417 
stage one, 421 
stage three, 423 
stage two, 423 
steatorrhea in, 415, 418 
treatment of, 419-431 
anastomosis, retrograde, 
426-427 

bihary tract surgery, 423- 
424 

cholecystectomy, 423 
choledochoenterostomy, 

424 

cholcdochostomy, 423 
diet, 419 

direct procedures, 425- 
431 

drainage of cysts, 429- 
430 

ductal dilatation, 425 
ductal drainage, post 
operative, 424 
gastrectomy 424 
gastnc operations, 424 
gastrojejunostomy, 424 
indirect operations, 423- 
425 

ligation of pancreatic 
ducts, 427 

longitudinally opened 
pancreatic duct, 427 
pancreatectomy, 425, 427 
pancreatoduodenectomy, 
427 

sensory denervation, 424— 
425 

sphincterotomy, 423 
surgery, 419-431 
vagotomy, 424 
tuberculosis with, 419 
cysts of, 431 
neoplastic, 431 
parasitic, 431 
retention, 431 

differential diagnosis of pan- 
creatitis, 511 
ductal anatomy, 399 


Pancreas (Continued) 
after duodenal ulcer surgery, 
247 

ectopic tissue, 400 
exploration of, 421 
hyperplasia of islet cells in in 
fants, 438, 439 
incision for, 1 1, 420 
necrosis, after gastrectomy, 
229 

pancreatectomy subtotal, 425 
total. 427 

pancreatic arteries 443, 459 
pancreatin in pancreatitis, 419 
pancreatoduodenectomy 427, 
432 

pancreatography 423, 424 
postoperative pancreatitis, 413 
pseudocysts of 414, 415, 416, 
417, 421, 428 430 
sphincterotomy in pancreatitis, 
342-343, 360 

traumatic pancreatitis, 413- 
414 

tumors of, 431-441 
ampulla of Vatcr, 437 
islet cell, 437-441, 497 
and hypennsulimsm, 437- 
439 

and pepuc ulcer, 439- 
441 

wounds of, nonpenetrating, 
157, 161 

penetrating 166, 189 
Panhematopema primary splenic, 
455 

Papilloma, of liver 305 
Paracentesis, abdominal in 
trauma, 159 

in pancreatitis diagnosis, 407 
Paraganglioma, of retroperi 
toneum, mesentery and 
omentum 520 

Parasitic cysts See Echinococcus 

Payr clamp, 256, 258 
Pediatrics anesthesia in 70 
appendicitis, 516 517 
bile duct anomalies, 268, 397 
inguinal hernia repair, 124 
intestinal abnormalities, con- 
genital, 489 

mtussuscepUon, 492-494 
pancreatic islet cell hyper- 
plasia, 438, 439 
pancreautis, 401 
portal hypertension, 302-303 
pyloric stenosis, 13, 195—197 
umbilical hernia, 131 
See also Congenital condi- 

Pelvis, hernia of, 148 
incision for surgery of, 9, 13, 
17 

inflammatory disease of, differ- 
ential diagnosis of, 511 
Pepsin, 245 


Pepsinogen, 245 
Perforation, in colitis, 560, 563 
of colon, in diverticulitis, 593, 
596, 598 

of duodenal ulcer, 248, 249 
of gastnc carcinoma 215 
of gastnc ulcer, 207 
of viscus, anesthesia in, 72 
Perineum, abdominoperineal re 
section, in rectal tu 
mors, 621, 624 629 
delayed wound healing of, 635 
hernia of, 148-149 
Penstalsis, in appendicitis, 510 
in small bowel obstruction, 468 
after trauma, 178 
Pentoneoscopy, in trauma, 169 
Pentoneum, closure in wound sur 
gery, 183 

coping with infection, 484 
postoperative infections of, 98 
101 

retroperitoneal syndrome, 169 
See also Retropentoneum 
in trauma, nonpenetrating, 157 
158 

Peritonitis appendiceal, 515-516 
517 

postoperative 98 
in wounds, penetrating, 173 
Petit’s triangle hernia through, 
149 

Peutz Jeghers syndrome, 467, 498, 
529 606 

Pfannenstiel incision, 17 
modification of 17 18 
Pheochromocytoma 520 

differential diagnosis of 3 14 
Phlehothrombosis, postoperative 
101, 103 104 

Phrenic conditions See Dia- 
phragm 

Phrenicocohc ligament, 444, 459 
Phremcohenal ligament 444, 459 
Piperocame anesthesia, 62 
Plasmocytoma mesenteric, 521 
Platelets, deficiency of, 86 

transfusions, in thrombocyto- 
penia, 458 

Pneumography, extrapentoncal, 
521 

Pneumonectomy, mortality from, 
26 

Pneumonia, postoperative, 90-91 
Pneumoperitoneum, artificial, be- 
fore hernia repair, 139- 
140 

Polyps, of colon, adenomatous, 
525-529 

intestinal, familial, 529 
in Peutz Jeghers syndrome, 606 
pscudopolyposis in colitis, 551, 
553,555,561,606,610 
of rectum, 607-610 
familial, 605-607 ^ 

lymphoid, 618 
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Polyp* ( Continued ) 
of small bowel, 498, 199, 501 
of stomach, 209 
Pontocainc anesthesia, 61 
Portal condition* See Liver 
Position of patient, postoperative, 
89 

Postoperative care and complica- 
tion*, 77-106 
activity of patient, 78-79 
antibiotic therapy, 80 
atelectasis, 89 90, 92 
bowel elimination, 78 
carbon dioxide poisoning, 89 
care of patient, 77-84 
cholecystitis, 98 
in colonic cancer, 544 
after colostomy, 634, 635—636 
complications, 84-106 
decompression, gastrointestinal, 
79 80 

portal, 292-293 
dilatation, acute gastric, 93 
Douglas cul-de sac infection, 
100 

edema, pulmonary, 92 
embolism, pulmonary, 91-92 
enterocolitis, 97-98 
fluids and electrolytes, 78, 80- 
83 

in gallbladder surgery, 336-338 
hemorrhage, 85 
ileus, adynamic, 93-95 
mechanical, 95-97 
intestinal obstruction, 483 635 
kidney function, 81, 82 
liver function, 85 
medication, 79 
orders, changing of, 78 
after pancreatic surgery, 436 
pancreatitis, 413 
peritoneal infections, 98-101 
plileboihrombosis, 101, 103 

104 

pneumonia, 90-91 
pulmonary complications, 89- 
93 

in rectal cancer surgery, 634— 
637 

shock, 86-89 

in adrenal insufficiency, 87- 
88 

cardiac basis of, 89 
hypovolemic, 87 
septic, 88 

in splenectomy, .462-463 
subhepatic infection, 99 
subphreme infection, 99 
thrombophlebitis, 101, 102- 

103 

thrombosis, venous, 101-104 
transfusions, 83-84 
urinary tract problems 79, 
634 

wound complications, 104—106, 
636 

in wound surgery, 190-191 


Potassium, intake m hyfiopro- 
tcinemia, 40 

intoxication in transfusions, 3! 
postoperative loss of, 81-82 
Poupart's ligament, in henna re- 
pair, 117, 118, 120, 
127, 129 

Pregnancy, ap|>cndicitis in, 516 
bile stasis in, 317 
Preoperative preparation, 21-52 
anctmc patients, 27 
anticoagulant medicines, 50 
asthmatic patients, 16-47 
in biliary stnclure operations 
376 

bowel preparation, 49-50 
catheters, indwelling, 51 
in colonic carcinoma 535 
correction of systemic deficits, 
27-41 

diabetes mellitus, 47-18 
diet, 19 

evaluation of patient, 24-27 
in gallbladder disease, 327 
gastric lavage, 50-51 
in heart disease, 43 — 14 
hy poprotcmcmia 28, 32-40 
kidney function defects, 44 45 
liver damage, 44 
older patients, 25-27 
in pancreatic carcinoma, 433 
in pancreatitis, 419-420 
preanesthetic medication, 48- 
49, 70 

pulmonary diseases 45-47 
systemic diseases of patients 
41-48 

transfusions, 27 32 
vaginal preparation, 51 
vitamin deficiencies, 40-41 
Pressure packs, in Jiver hemor- 
rhage, 272 

Procaine anesthesia, 61, 181 
Proctology See Rectum 
Prolapse, of gastric mucosa 202 
203 

alter ileostomy, 588-589 
Prostate, carcinoma of, difTeren 
tial diagnosis of, 617 
Prostbeses, in biliary stricture re 
pair, 393 395 
m hernia repair, 120 
Protein, depletion of .See Hypo- 
proteinemia 

disorders, with colitis, 559 
intolerance, after portal de 
compression, 294, 299 
metabolism, in anesthesia, 66 
Prothrombin time, defects of, 40 
50 

in liver disease, 281 
in pancreatic disease, 420, 433 
Pseudocysts, pancreatic, 414, 415, 
416, 417, 421, 428-430 
Pseudopolyposis, in colitis, 551, 
553, 555, 561, 606, 
610 


Psoas absciss differential diag- 
nosis of 127 

Psycholog cal factors in colitis, 
550 

Pudendal hernia, 148 
Pull-through operations in rectal 
tumors 629 632 
Pulmonary conditions See Re 
spiratory trart 

Purpura, idiopathic liirombocy 
topeme, 453 154 
Pyelonephritis, after cathctcriza 
non, 634 

Pyloroduodcnostomy in duodena) 
ulcer 263 

Pyloromyotomy, Kamstcdt 1 1 
196-197 

Pyloroplasty in duodenal ulcer 
263 

Pylorospasm, differential diagno- 
sis of, 196 

Pylorus, antrum in gastrir secre 
tion 244 

obstruction, with duodenal 
ulcer, 250 

in gastnc carcinoma 215 
in gastnc ulcer, 208 
ulcerogenic, 243 
stenosis congenita! hyper 
trophic, 195 197 
incision for, 11 13 
treatment of, 196-197 
Pyoderma gangrenosum in coll 
tis 560 

Radioactive isotopes in hemo- 
lytic anemia 4a6 
in pancreatitis 418 
Radiology, cholangiography in 
trav enous, 350 354- 

355 

cholecystography 324 
choledochogram postoperative 
356-358 

in colitis, 5a5-556 
in diverticulitis of colon 594 
in gastnc carcinoma 213 
in gastnc ulcer 203 206 
in intussusception 493 
in pancreatitis, 404-405 417 
pancreatography, 423 
in rctropentoneal tumors, 521 
in small bowel disorders 468- 
470 

splenoportography 286 444 

453 

in trauma, nonpenetrating 159 
See also specific procedures 
Ramstedt operation for pyloric 
stenosis, 11, 196-197 
Ravitch ileostomy, 574 
Rectum, actinomycosis of, 619 
adenocarcinoma of, 611 
adenomatous tumors of 607 
610 

amebic granulomas of, 620 
carcibbid tumor of, 618 
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Rectum ( Continued ) 
carcinoma of, anaplastic, 612 
colloid, 612 
diffuse, 611 
exophytic, 611 
multiple, 605 
spread of, 613-616 
lymphatic drainage, 614 
peritoneal, 616 
regional lymph nodes, 
614-615 

venous channels, 615-616 
squamous cell, 619 
stenosmg, 611, 612 
ulcerating sessile, 611, 612 
ileorectal anastomosis with 
colectomy, in polyposis, 
606 

leiomyosarcoma of, 619 
hpogranuloma of, spontaneous 
619 

oleoma of, submucosal, 619 
polyp of, benign, 607 
carcinomatous foci in, 609 
lymphoid, 618 
malignant, 609 

polypoid hypertrophy of mu- 
cosa, 606 

polyposis, familial, 605-607 
proctectomy, with sigmoid co 
lostomy, in colitis, 566 
proctocolectomy, total, with 
ileostomy, in cohtw, 
567, 575-586 

resection, mortality from, 26 
syphilitic lesions of, 620 
tenesmus, in colitis, 554 
tuberculosis of, 619 
tumors of, 604-637 
and colitis, 606, 610 
diagnosis of, 616-620 
differential diagnosis of, 
617-620 
etiology of, 605 
incidence of, 604 
pathology of, 611-613 
precancerous lesions, 605- 
611 

signs and symptoms of, 616 
site of growth, 605 
treatment of, 620-634 
colorectal anastomosis, 
632-634 

Hartmann operation, ex- 
tended, 622, 632 
Miles operation, 621, 624— 
629 

pull-through operations, 
629-632 

ulcer of, from radiation, 620 
vancosities of, 618 
wound of, penetraung, 166, 

185, 187 

Rectus muscle, relaxation mci 
s.on in, 118 

Reflex activity in surgery, 67-68 


Regurgitation, alkaline, after 
duodenal ulcer surgery, 
247 

biliary, 367 

Relaxants, muscle, 56-57 
Relaxation incision, in hernia 
repair, 118 

Renal conditions See Kidney 
Resection, abdominoperineal, in 
rectal tumors, 621, 624 — 
629 

of liver, 305-308 
pancreatic, subtotal, 425 
See also specific procedures 
Respiratory tract, atelectasis, 
postoperative, 89-90, 
92 93 

bronchiectasis, preoperative 
care in 46 

bronchopulmonary disease, pre- 
operativc care in, 45- 
47 

edema, pulmonary, postopera 
tive, 92 

embolism, pulmonary post- 
operative, 91-92 
emphysema, pulmonary, pre- 
operative care in, 46 
pneumography, 521 
pneumonectomy, mortality 
from, 26 

pneumonia, postoperative, 90- 
91 

pneumoperitoneum, artificial, 
before hernia repair, 
139-140 

postoperative complications in, 
89-93 

preoperative preparation in 
disorders of, 45-47 
respiration control, in anes 
thesia, 69 

in liver disease, 287 
Reticuloendothelial cell sarcoma, 
spleen in, 455 

Reticulum cell sarcoma, of small 
bowel, 498 

Retropentoneum, exposure of, 
13, 16-17 
tumors of, 519-523 
diagnosis of, 521 
prognosis of, 522 
symptoms of, 520 
treatment of, 521-522 
Rhabdomyosarcoma, retroperi- 
toneal, 521 
Richter’s hernia, 140 
Rockey incision, 12 
Rockey Elliott-Davis incision, 514 
Roentgenology See Radiology 
RotaUon, abnormal intestinal, 
489 

Ruggi hernia repair, 129 
Rupture, of appendix, 512 

of corpus hemorrhagicum, dif- 
ferential diagnosis of, 
511 


Rupture [Continued) 
of spleen, 451-452, 462 
of uterus, 157, 162 
See also Wounds, nonpenetrat- 
ing 

Sacrococcygeal chordoma, 533 
Salpingitis, differential diagnosis 
of, 595 

Santorini, duct of, 399 
Saphenous varix, differential di 
agnosis of, 127 

Sarcoidosis, spleen in, 452, 455 
Sarcoma, gastric, 216-217 
reticuloendothelial cell, spleen 
in, 455 

of small bowel, 497 
Schatzki small intestinal enema 
technique, 469 
Schneider ileostomy, 574 
Schwannoma, malignant, retro- 
peritoneal, 521 
Sciatic hernia, 147-148 
Scoops, common duct, 350, 351, 
352-353, 354 

Scopolamine, preanesthetic, 70 
Scrotal hernia, 109, 123 
Secretin, effects on pancreas, 
417, 418 

Sedatives, postoperative, 79 
preoperative, 48-49, 70 
Serotonin, in argentaffin tumors, 
498 

from carcinoid tumor of colon, 
532 

Shock, in adrenal insufficiency, 
postoperative, 87-88 
compensated, 179 
in hypoproteinemia, 33-34 
hypovolemic, postoperative, 87 
in peritoneal contamination, 
169 

postoperative, 86-89 
septic, postoperative, 88 
transfusions in, 28 
m trauma, 157, L78-I79 
Shunts See Anastomosis 
Sigmoid colon See Colon 
Skin, anatomy of, 1 

care of, in fistulas, intestinal, 
504 

excoriation after ileostomy, 

588 

lesions in colitis, 559 
Small intestine, 242-265, 466- 
507 

See also Duodenum, Ileum 
and jejunum 

Sodium levels after portal de- 
compression, 293 
Sounds, m small bowel obstruc- 
tion, 468 

Spermatic cord, m hernia repair, 
118-119 

lipoma of, differential diagno- 
sis of, 1 10 

Spherocytosis, hereditary, 454 
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Sphincter of Oddi, 312 
Sphincterotomy, 362 
in pancreatitis, 342—343, 360, 
423 

Spigelian hernia, 140-141 
Spine anesthesia of, 57-59 
differential diagnosis of lesions 
169, 344 

hernia, lumbar, 149-151 
paravertebral lumbar block, 64 
Splanchnic block, 64 
Splanchniceclomy, in pancrcati - 
ns, 425 
Spleen, 443-465 
abscess of, 450-451 
accessory, 446-447, 459 
anatomic structure of, 443— 
445 

congenital lesions of, 446-448 
cysts of, 448-449 
ectopic, 447-448 
in Fclty’s syndrome, 456-457 
and hematologic disorders, 
445, 453-457 

in hemolytic anemia, acquired 
idiopathic, 456 
congenital, 454 
hypersplenism, 445-446 

cirrhosis with, 300-301, 302 
primary, 453-455 
secondary, 455-456 
unclassified, 456-457 
in hypoplastic anemia, 457 
incision for, 19 
infarction of, 450 
infections of, 452, 455 
lipoid storage diseases, 452, 
455 

neutropenia, primary splenic, 
454 

panhematopenia, primary 
splenic, 455 

pathologic physiology of, 445- 
446 

physiologic function Of, 445 
rupture of, 451-452, 462 
splenectomy, anesthesia in, 73 
antibiotic therapy with 458 
blood volume restoration in, 

457 

elective, 458-462 
emergency, 462 
gastroduodenal intubation 
with, 458 

hemorrhage after, 300 
in hypertension, portal, 282 
indications for, 446-457 
platelet transfusions before, 

458 

postoperative care in, 463 
preoperative preparation for, 
457-450 

results of, 463-464 
steroid preparation for, 457, 
464 

technique of, 458-462 
splenic arteries, 443, 459 


Spleen, splenic arteries (Con- 
tinued) 

aneurysm of, H 8—150 
splenic vein, 444, 159 

thrombosis after splenec- 
tomy, 463, 499 
splenomegaly, congestive, 455 
with hypersplenism, 452 
splenoportography, 286, 144, 
453 

splenorenal shunt, 282, 283— 
286, 291-292 

in thrombocytopenic purpura, 
453-454 
tumors of, 453 
vascular lesions of, 448-150 
wounds of, nonpenetrating, 
156, 1 60 

penetrating, 166, 189 
Splenic arteries, 443, 459 
aneurysm of, 448-450 
Splenic flexure, carcinoma of, 
536, 538, 539, 540 
Splenic vein, 444, 459 

thrombosis after splenectomy, 
463, 499 

Splenoportography, 206, 444, 453 
Splenorenal shunt, 282, 203 286, 
291-292 
Sprue, 505-506 

Starch tolerance test, in pan- 
creatitis, 418 

Steatorrhea, in pancreatitis, 415, 
418 

Stenosis, intestinal, 489 

pyloric, congenital hyper- 
trophic, 195-197 
Steroid therapy, in colitis, 562 
in Fclty’s syndrome, 457 
in hemolytic anemia, acquired, 
456 

in pancreatitis, 410 
before splenectomy, 457, 464 
in thrombocytopenia, 454 
Stomach, 195-241 

anesthesia in surgery of, 71 
antrum, in gastric secretion, 
244 

carcinoma of, 2 1 1 216 

and anemia, pernicious, 201 
complications of, 215 
diagnosis of, 212-213 
differential diagnosis of, 
213-214 
etiology of, 211 
hemorrhage with, 215 
incidence of, 211 
metastatic scirrhous, dif 
ferential diagnosis of 
617 

pain in, 205 
pathology of, 211-212 
perforation of, 215 
prognosis of, 214-215 
pylonc obstruction with, 215 
symptoms of, 212 
treatment of, 215-216 


Stomach, carcinoma of (Con- 
tinued) 

and ulcers, 201, 207, 211 
cholccyttogastrostomy, 358, 359 
congenital anomalies of, 195- 
198 

decompression, 79, 93, 337- 
338 

after wound surgery, 190 
dilatation, postoperative, 93 
diverticula of, 197-198 
gastrectomy, 218-226 
in carcinoma, 21 5, 222 
complications of, 228 230 
incision for, 20 
mortality from, 26 
in prolapse of gastric 
mucosa, 203 

proximal, complications of, 
237 

postoperative care m 237 
subtotal, 232-235 
total, 236 

subtotal, dissection of duo- 
denum, 255-257 
dissection of stomach, 254 
m duodenal ulcer, 252, 
253-260 

gastroduodenostomy with, 
260 

gastroenterostomy, 258- 
260 

ligation of left gastnc 
artery, 256, 257-258 
in pancreatitis, 424 
proximal, 232-235 
total, 224-226 
proximal, 236 
in ulcers, 220 
gastritis, 200-202 
acute, 200 
atrophic, 201 
chronic, 201 
corrosive, 200 
hypertrophic, 201 
infectious, 200 
necrotizing, 201 
phlegmonous, 200 
simple, 200 

gastrocolic ligament, 444, 459 
gastroduodenal intubation w 
splenectomy, 458 
gastroduodenostomy with gas- 
trectomy, subtotal, 260 
gastroenteritis, differential di 
agnosis of, 51 1 

gastroenterostomy, 226-228, 
258-260, 262 
anesthesia for, 72 
marginal ulcer after, 251 
gastroepiploic artery, 443 
gastroileostomy, after gastrec- 
tomy, 229-230 

gastrojejunocolic fistula, duo- 
denal ulcer with, 251— 

253 
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Stomach (Continued) 
gastrojejunostomy, m pan- 
creatitis, 424 

gastrosplemc ligament, 444, 
459 

gastrostomy, anesthesia for, 72 
feeding mixture for tubes, 
38 

in gastric decompression, 338 
hourglass, 208 
incision for, 15, 19 
lavage, preoperativc, 50-51 
physiology of, 244-246 
prolapse of mucosa, 202-203 
proximal lesions, 230-239 
pyloroduodenostomy, in duo- 
denal ulcer, 263 
pyloromjotomy, Ramstcdt, 11, 
196-197 

pyloroplasty, in duodenal ulcer, 
263 

pylorospasm, differential diag- 
nosis of, 196 

pylorus, obstruction of, with 
duodenal ulcer, 250 
in gastric carcinoma, 215 
m gastric ulcer, 208 
ulcerogenic, 243 
stenosis, congenital hyper- 
trophic, 195-197 
incision for, 11, 13 
treatment of, 196-197 
reservoir function loss after 
duodenal ulcer surgery, 
246 

sarcoma of, 216-217 
surgical techniques, 218-230 
anesthesia in, 71 
incision for, 15, 19 
in pancreatitis, 424 
tumors of, benign, 208-211 
malignant, 211-217 
ulcers, 203-208 
complications of, 207-208 
diagnosis of, 205-206 
differential diagnosis of, 197, 
206-207, 214 
etiology of, 203-204 
hemorrhage with, 207 
hourglass stomach with, 208 
incidence of, 203 
malignancy of, 204, 207, 2 1 1 
pathology of, 204 
perforation of, 207 
closure of, 260, 261 
after portal decompression, 
295 

prognosis of, 207 
pylonc obstruction with, 208 
symptoms of, 205 
treatment of, 208 
'agotomy, 228 
'olvulus, 198-200 

V, ° Undl 157 °f’l g j 00 " Penetrating, 

penetrating, 166, 183 


Stone operation for umbilical 
hernia, 134 

Strangulated hernia, 153-154 
Stncture, biliary, 363-398 
cardial, gastric aspects of, 238 
in colitis, ulcerative, 560, 564 
of colon, in diverticulitis, 596 
after gastrectomy, proximal 
237-238 

Stnng sign, in regional ileitis 
470, 496, 558 

Subcutaneous tissue anatomy, 1 
Succinylchohnc, 56 
in liver disease, 287 
Suction See AspiraUon 
Suntal anesthesia, 55 
Sutures, 136 
Albert, 480 
Connell, 480 
Cushing, 477, 480 
far-and near, 136, 137 
in hernia repair, 124 
for incision closure, 22-23 
intestinal, 476, 479-482 
Lembcrt, 233, 234, 235 
interrupted, 477, 480 
in peritoneum closure in wound 
surgery, 183 

Sympathicoblastoma, retroperi- 
toneal, 521 

Syncurine, as muscle relaxant, 56 
Syphilitic lesions, of colon, dif- 
ferential diagnosis of, 
558 

of liver, 278 
of rectum, 620 

Tamponade, pneumatic in vari- 
ceal hemorrhage, 279 
280 

Tantalum gauze, in hernia re- 
pair, 120-121 

Tenesmus, rectal, in colitis, 554 
Teratoma, retroperitoneal, 521 
Testicle removal, in hernia re- 
pair, 119 

Tetracaine anesthesia, 61 
Thiamylal anesthesia, 55 
Thiopental anesthesia, 55—56 
Thoracoabdominal incision, 18- 
21 

Throckmorton method of hernia 
repair, 152 

Thrombocytopenic purpura, 453 
454 

blood volume deficit in, 457 
platelet transfusions in, 458 
Thrombophlebitis, in colitis, 560 
postoperative, 101, 102—103 
Thrombosis, mesenteric artery, 

499 

portal, 278, 279 

splenic vein, after splenectomy, 

463, 499 

venous, postoperative, 101—104 
Thyroidectomy, mortality from, 

26 


Toxemia, in colitis, 564 
Tracheobronchial suction, post- 
operative, 90 

Tranquilizers, preoperative, 48, 
70 

Transfusions, 27—32 
See also under Hematology 
Trauma See Wounds 
Tube, Cantor, 471 
endotracheal, 68, 69 
gastric, indwelling, 80 
lavage, 50-51 
Grafton-Simth, 471 
Harris, 471 
intestinal, 470, 471 
in carcinoma of colon, 536, 
544 

Johnston, 471 
Levin, 471 

Millcr-Abbott, 470-472 
nasogastric feedings, 37-38 
See also Aspiration, Cathe- 
terization , Drainage , 
Decompression 
Tuberculosis, of liver, 278 

pulmonary, pancreatitis with, 
419 

of rectum, 619 
of small intestine, 496 
of spleen, 452, 455 
Tubocuranne, 56 
in liver disease, 287 
Tumor, adrenal gland, differen- 
tial diagnosis of, 344 
of ampulla of Vater, 437 
of anus, 637-638 
of appendix, 517 
biliary tract, differential diag- 
nosis of, 373 
of colon, 525-545 
of duodenum, 264 
islet cell, 437-441, 497 
of liver, 304-308 
of mesentery, 520, 521, 523— 

524 

metastasis of See Metastasis 
of omentum, 520, 521, 523- 
524 

of pancreas, 431—441 
pelvic, incision for, 17—18 
of rectum, 604—637 
of re t rope n tone um, 519-523 
of small bowel, 497—502 
operative approach to, 499, 

500 

of spleen, 453 

of stomach, benign, 208-211 
malignant, 211—217 
See also specific tumors 
Turnbull mucosal graft in ileos- 
tomy, 568-571 
Typhoid ulcers, in ileum, 496 

Ulcer, cardial, gastnc aspect* of, 

238 

differential diagnosis of, 327 
duodenal, 242-244 
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Ulcer ( Continued ) 
gastric, 203-208 
See also Stomach 
marginal, 251 

peptic, differential diagnosis 
of, 314 

and islet cell tumor, 439- 
441 

of jejunum 497 
pancreatitis with, 419 
radiation, of rectum 620 
typhoid in ileum, 496 
Ulcerative colitis See Colms, 
ulcerativ e 

Umbilicus, cysts of, removal of 
492 

sebaceous differential diag 
nosis of, 131 
fistula of, 491 
hernia of, 130—134 
Urachal cyst differential dug 
nosis of, 131 
Ureter incision for, 17 

wounds of, penetrating 166, 
187 

Urinary tract, infection of, dif 
ferential diagnosis of 

511 

postoperative complications in 
634 

Urination postoperative, 79 
Urobilinogen 312, 367 
Uterus, rupture of, 157 162 
wounds of penetrating 188 

Vagina, hernia of 148 

preoperative preparation of, 
51 

Vagotomy 228 
anesthesia for, 72 
m colitis 586 
in duodenal ulcer 260-262 
in pancreatitis 424 
peptic ulcer after, 243 
test for completeness of 245 
Vances, esophagogastric 278- 
304 

of rectum 618 

saphenous differential diag 
nosis of 127 

Vascular conditions See Blood 

Vasoconstrictors, with ancsthet 
ics, 58, 61, 62 

Vater, ampulla of, tumors of, 437 
Veins See Blood vessels and 
specific i tins 

Vena cava caval superior mesen 
tcnc shunts, 283-286, 
292 

incision for, 20 
portacaval shunts, 280, 283- 
286 

wounds of, penetrating, 190 


Vitamins, deficiencies of 40-11 
therapy, in pancreatic disease, 
420, 433, 436 

Vitellointestinal duct, persistent, 
490, 502 

Volvulus, of colon, 545-547 
of small intestine, 488 
of stomach, 198-200 
Vomiting and regurgitation, in 
anesthesia, 68-69 
in appendicitis, 510 
in cholecystitis, 323 
in colitis, 554 
gastnc lavage for, 50-51 
m intestinal obstruction, 482 
in pancreatitis 404 
in small bowel disease, 467 
in trauma, 178 
von Pctz clamp, 221 

Walters excision of gastric di- 
verticula, 198 

Weight, loss of, blood volume in, 
35 

in colitis, 554 
nutritional deficiency in, 36 
in pancreatic carcinoma, 432 
in pancreatitis, 416, 419 
obese patients, 13, 22, 23 
and diverticulitis of colon 
592, 596 

and pancreatitis, 416 
Weir incision, 12 
Whipple’s disease, 505 
Whipple’s triad, 438 
Wirsung duct of, 399 
Witzcl enterostomy, 485, 486 
Wounds, biliary stricture from, 
364-366 

closure of, 21-23 
delayed, 105-106 
dehiscence of, 9, 11, 13, 21, 
23, 26, 104-106, 635 
anesthesia in resutunng for, 
75 

healing of, hypoprotememia 
delaying, 33 
perineal, delayed, 635 
mass casualties, 191-192 
nonpenetrating, 156-163 
bile ducts, 157, 161 
bladder, 157, 162 
diagnosis of, 157, 158—160 
diaphragm, 157, 162 
etiology of, 156 
gastrointestinal tract, 157, 
161 

history in, 157 
kidney, 156, 162 
laboratory aids, 158 
liver, 156, 160, 271 
pancreas, 157, 161 
physical findings in, 157- 
158 


Wounds, nonjicnctratmg (Con- 
tinued) 

sites of, 156-157 
spleen, 156, 160 
treatment of, 160-162 
uterus, 157, 162 
pancreatitis from, 413 
penetrating, 164-194 
adrenal glands, 189 
antibiotics in, 191 
aorta abdominal, 190 
bladder, 187 
buttocks, 187 
cecum, 184-185 
colon, 184-107 
complications of, 173-175 
diagnosis of, 168-170 
duodenum, 183 
etiology of, 165 
fallopian tubes, 188 
gallbladder, 184 
gastnc decompression in 

190 

incidence of, 164-165 
initial management of, 1 75— 
179 

intravenous alimentation in 

191 

kidney, 187 
hver, 188, 271 
moving of patients, 190 
nursing care in, 191 
operative management of, 
179-183 

anesthesia in, 180-181 
exploratory laparotomy, 
181-183 

pnnciples of surgery, 180 
timing of operation, 179 
ovaries, 188 
pancreas, 189 
pathology of, 166-168 
posloperauv c management 
of, 190-191 
prognosis of, 170-172 
rectum, 185, 187 
signs and symptoms of, 168 
small bowel, 184 
spleen, 189 
stomach, 183 
ureter, 187 
uterus, 188 
vena cava, 190 

postoperative complications of, 
104-106, 636 
splenic rupture, 451 

Xanthogranuloroa, of retroperi- 
toneum, mesentery and 
omentum, 520 
Xylocaine anesthesia, 61 

Zimmerman hernia repair, 130 
Zollinger Ellison syndrome, 497 



